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PREFACE 



The following little work is based upon a small 
volume, composed by a lady, who has done, and 
is still doing, much to enlighten and instruct child- 
hood and youth, and indeed many of a still ma- 
turer age ; — a lady, who, to her credit be it said, 
has made it the great end and aim of her being, 
to inculcate correct knowledge and sound princi- 
ples in the minds of the young ; — a lady, who has 
strong claims upon our good-will and gratitude, for 
the charms with which she has invested numerous 
subjects, otherwise dry and uninteresting, and for 
the happy manner in which she has simplified, and 
brought down to the capacity of ordinary minds, 
many matters of science, that, without such aid, 
would have been far too abstruse for the majority 
of readers. This lady is Mrs. Marcet, who, 
many years since, became favorably known by 
her very excellent work, entitled, * Conversations 
on Chemistry,' of which, it is scarcely too much 
to say, that it did more to excite an interest and 
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sustain a taste for chemical pursuits among the 
young, than almost all publications that had ap- 
peared for a long period previous. Subsequently, 
she fully sustained her well-earned reputation by 
several works, constructed on a similar plan, in- 
tended as familiar introductions to various depart- 
ments of science, so attractive in style, and so 
accurate in facts, as to have been used as text- 
books in many schools and academies. Never 
wearying in doing good, she has more recently 
devoted her time and talents to the highly-praise- 
worthy, although heretofore too- much-neglected, 
purpose, of imparting knowledge to the young 
child. Among other volumes that she has pro- 
duced, with this object in view, is the one, by her 
entitled, ' Conversations for Children, on Land 
and Water.' This, she informs us, " consists of 
desultory conversations, with a family of children 
from six to ten years of age, in which she has en- 
deavored to mingle information with amusement, 
and to teach those of her young readers, who may 
be learning Geography, that there are other mat- 
ters connected with land and water quite as inter- 
esting as the names and situation of the different 
parts of the earth." 

Believing this would prove a valuable, as well as 
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interesting volume for the Juvenile Series of * The 
School Library,' we have ventured to add to its 
pages in order to make it of a suitable size. So 
numerous and various are the additions, and so 
interwoven are they with the original text, that we 
have not deemed it advisable to place the name of 
Mrs. M . on the Title-page ; and at the same time, 
as an act of justice, we would say to the reader, 
for the information herein contained, you are more 
largely indebted to the Author, than the Editor. 

T. H. W. 
Boston^ January J 1840. 
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SCENES IN NATURE 



CONVERSATION FIRST. 

MOUNTAINS. ALPS. GRANITE ROCKS. — ^NEEDLES. 

EFFECT OP RAIN ON MOUNTAINS. APPENINES. 

RIVERS FLOWING THROUGH VALLEYS. SPRINGS 

COMING FROM CAVERNS FILLED WITH WATER IN 
MOUNTAINS. 

Mrs. B. had given the first lesson of geography 
to her two youngest children, and afterwards sent 
them to play in the garden with their elder broth- 
ers. They remained there so long that she went 
out to see what they were doing, and, to her sur- 
prise, found them all busy, making mountains. 

The gardener had collected, in one corner of 
the melon-ground, a store of clay, sand, chalk, and 
road-dust, and with these materials the children 
were making free, and raising them into heaps, of 
various shapes, in imitation of mountains. 

" Look, mamma," said Edward, who was beat- 
ing a large lump of clay with his spade, ^' this is 
to be Mont Blanc, which is always covered with 
snow." 

** And where do you intend to ^eX\\\^ ^sW^wX'^'* 
asked his mother. 
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" O! I wish it was winter," replied Edward, 
" for then I might have real snow ; but I will tell 
you what I will do ; I will crumble some of that 
white chalk over it, and that will look like snow." 

" Arid what are you doing, William ?" inquired 
his mother. 

'' I am building up another of the Alps with 
large stones, which I mean to be rocks of granite ; 
for you told us those mountains had granite rocks 
underneath the snow ; and I am fastening them 
together with clay, and afterwards I can cover it 
with chalk, like Edward, to imitate snow ; but I 
shall let some of the sharpest pointed stones jut 
out beyond the snow, as you say the rocks do in 
the Alps." 

" Very well thought of," replied his mother ; 
" and when these projecting peaks are very point- 
ed, they are called needles." 

'' But, manmia," said Sophy, '' surely a piece 
of rock can never be so thin and sharp as a nee- 
dle ?" 

" No, indeed, my dear ; they are only com- 
pared to needles. The smallest of them are a 
great deal larger and higher than the church stee- 
ple ; but they have no other resemblance to a 
needle than being pointed." 

Little Caroline was very much amused at the 
idea of a pointed rock being like a needle, and 
said, " What a large thread would be wanted to 
thread such needles. I think it should be the ca- 
ble of a great ship." 

'' There is no eye to those rocky neediest," 
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ALPS. 13 

said Edward, " so you need not think about the 
thread." 

"Nor any giants big enough to work with 
them," observed Sophy. 

Their mother told them that in French these 
peaks or needles were often called teeth^ and in 
German horns ; and she thought they looked more 
like teeth and horns than like needles. 

Edward desired his mamma to observe how he 
made it rain upon his mountain. He stood upon 
a garden-chair, to raise himself above his mountain, 
and holding his little watering-pot as high as his 
arms could reach, he poured water through the 
spout, which was pierced with holes, and which 
made it fall on the mountain just like drops of 
rain. 

All the children turned round to admire Ed- 
ward's imitation of rain. Part of the water trick- 
led down the sides of the mountain, and part sunk 
into it, as their mother had told them the rain did 
in real mountains. 

" You have succeeded extremely well, Ed- 
ward," said his mother, " only I must tell you 
that it very seldom rains on Mont Blanc, for it is. 
so cold there that the rain is almost always frozen, 
in summer as well as in winter, and falls in snow." 

*' Is snow frozen rain ?" asked Caroline. 

" Yes, my dear ; you know that when snow 
melts, it turns to water." 

"Well, then," said Edward, "as I cannot 
make it snow upon my mountain, it shall not be 
Mont Blanc, but one of the smaller mountains of 

2 N\V 



14 APPENINES. 

the Alps, where it is not so very, very cold, and 
where it rains in summer and snows in winter ; 
and it is summer now, you know." 

Caroline begged her brother to lend her his 
watering-pot, that she might make it rain on her 
mountain ; and asked her mamma what it should 
be called. 

''I think," said Mrs. B., "it looks like one 
of the Appenines in Italy." 

Caroline had heaped up a mountain of sand and 
road-dust, mixed with some fine gravel, because 
she found those materials more easy to move ; 
besides, they did not adhere to her fingers, and 
soil them, as she had observed the clay did which 
Edward used, nor were they so heavy as the large 
stones which John had used to construct his 
mountain. 

Edward lent her the watering-pot ; but no 
sooner did she pour water upon her mountain than 
its surface or outside began to crumble away, and 
came down with the water, in thick, muddy 
streams, quite unlike the clear rills which flowed 
down Edward's mountain. 

Caroline w^s sadly disappointed ; but her moth- 
er told her it only inade her mountain more like 
one of the Appenines, the surface of which crum- 
bled down mixed with water, whenever it rained 
hard. 

" Indeed !" exclaimed Caroline, somewhat con- 
soled by this resemblance ; " but then have not 
the Appenines all crumbled to pieces and washed 
^own to the bottom .^" 
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" No ; they are too large to be destroyed by the 
rain, though in the course of years they are cer- 
tainly diminished by it." 

" And are the rivulets which run down the Ap- 
penines thick and muddy, like those of my moun- 
tain, mamma ?" 

" Yes, just the same." 

" Then I suppose they make the rivers muddy 
which they fall into ?" said William. 

'' Yes ; especially after a violent rain: for then 
the streams rush down in torrents, bringing with 
them a prodigious quantity of sand and earth. I 
have seen the river Arno,at Florence, look almost 
as dirty as the mud in the streets after a heavy 
rain, whilst in fine weather it is clear, for then the 
rivulets, being less full of water, and therefore 
flowing more gently, bring down less earth, and 
most of it subsides to the bottom, which it had 
not time to do when borne along with such impet- 
uosity as it is during violent rains." 

*' And will not William's and Sophy's moun- 
tains crumble away at all, mamma ?" asked Caro- 
line, who could not help still feeling a little jealous 
of her brother's and sister's mountains. 

" Yes, they will ; but not so much as yours, 
as they are made of harder materials, which do 
not crumble away so easily. As you are all ma- 
king mountains," continued she, " it is a pity you 
did not range them in two lines so as to form a 
valley, and then you might have had a river run- 
ning through the valley." 
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" A river of real water ?" asked little Gary; 
" and where would it come from ?" 

" Don't you see," said Edward, " that all the 
little streams, which run down the sides of the 
mountains, after it has rained — I mean rained from 
our watering-pots — will come into the valley at 
the bottom, and being all joined together, there 
will be water enough to make a river ?" 

" Large enough for boats to float on ?' • in- 
quired CaroUne. 

" Not large enough for real boats, certainly," 
said William ; ^' but perhaps it would float a pa- 
per boat." 

" O! how funny that would be !" cried Caro- 
line ; ^' do let us place our mountains in two rows, 
so as to make a valley." 

With the assistance of the gardener, the moun- 
tains were easily brought closer together, and half 
a dozen others thrown up, so as to make two 
ridges, with a narrow valley between. Mrs. B. 
desired the gardener to take care to make the 
valley higher at one end than at the other; for if 
it were level, the river would not flow. This be- 
ing done, the gardener made a furrow, or sort of 
gutter, through the valley, to serve as a bed in 
which the river would flow, else the water would 
have spread all over the valley. 

" But we must also prevent the water from 
sinking into the ground," said Mrs. B. ; " how 
can we manage that ?" 

'' O! plaster the bed of the river over with clay, 
for yoii jkflow that water will not sink through 
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RIVERS. 17 

clay." As soon as this was done, the gardener 
brought the water-engine used for watering the 
garden, and poured more rain over the mountains 
than a dozen watering-pots could have done ; 
some of it sank into the mountains, but the greater 
part ran down their sides. 

^' I wish none of the water sank into the moun- 
tains," said Edward, *' for then we should have 
more in the rivulets to fill the river in the valley." 

" Very little sinks into your mountain," said 
his mother, " because it is made of clay ; but that 
is not the case with Sophy's. Look ! almost all 
the rain sinks into it. What is your mountain 
made of, Sophy?" 

'' All sorts of things, mamma ; whatever I 
could get, and a great deal of sand to fill up all 
the holes." 

" That is the reason you have so few rivulets, 
for water very easily sinks through sand ; so the 
rain goes bto the ground, instead of running down 
outside." 

" O, but look !" cried Sophy, with joy ; "here 
is a little rivulet running out of a hole on the side 
of my mountain. Where can it come from ?" 

^' It must come from the water that was poured 
over your mountain, and which sank into it," said 
Edward. 

" But then," said Sophy, '* why does it not 
sink to the bottom, instead of running out at the 
side ? Look ! the hole at which it runs out is 
not much more than half way dowiv \te tsvovov- 
tain." 

2* 



18 RESERVOIRS. 

Edward declared he could DOt tell, and the 
children all looked to their mother for an explana- 
tion. 

Mrs. B. said, that she thought the water sank 
into the mountain till it met with something which 
it could not get through. What could that be ? 

" Some hard 'stones, I dare say," said Sophy ; 
" I remember that I put some stones in my moun- 
tain, to imitate pieces of rock, and water cannot 
get through stones." 

" No," replied her mother ; " but it may get 
between them ; you know how quickly water runs 
through a heap of pebbles or small stones." 

'' I guess what it is," cried Edward, with a look 
of exultation. " I dare say there is some clay in- 
side your mountain, and it is that which stops tlie 
water. I)o let us look at the inside of Sophy's 
mountain !" 

"0,no!" cried Sophy, with alarm, and stand- 
ing with her arms spread out in front of her moun- 
tain, in order to protect it. " You would quite 
spoil my mountain, and the litde rivulet too." 

After some further discussion, however, she suf- 
fered herself to be persuaded ; her curiosity being 
raised as much as that of her brothers and sisters. 
So the upper part of the mountain was carefully 
taken off, and what should they see inside but a 
large lump of clay, hollow in the middle, and nearly 
full of water. 

" Look !" said Edward, with an air of triumph, 
" there is the clay I thought of ; it stops the water, 
and wakes a little pond." 



SPRINGS. 19 

" True," said his mother ; "the water, being 
unable to sink tlirougb this cavity, rested in it, and 
as more rain fell, it becanne fuller and fuller, till at 
last it found an opening on one side of the cavity, 
and down that it ran, and went on,till at length it 
made its way out, on the side of the mountain. 
Now this happens continually in real mountains ; 
and water, that runs out of the side of a hill or a 
mountain in this manner, is called a spring ^ 

" How glad I am," cried Sophy, " that I put 
that great lump of clay in the middle of my moun- 
tain. I little thought what it would do, and only 
put it in to fill up, and I had grjeat trouble to move 
it, besides its dirtying my hands and soiling my 
frock, too. But if I had not put it there, the water 
would have sunk to the bottom of tlie mountain 
instead of running out on the side." 

*-' And why has not my mountain a spring," said 
Edward, " for it is made all of clay ?" 

" That is the very reason it has not," replied 
his mother. " Being made entirely of clay, the 
water will not sink into it, but trickles down the 
sides in little rills." 

" O, yes!" said Edward ; " now I understand 
it. The water must sink to some depth in the 
mountain, and then be stopped, and there it makes 
an inside pond; and then, if it finds a hole any 
where, to get out, it runs out till it finds its way to 
tlie open air, on the side of the mountain." 

" The rain dribbling through the earth," said 
his mother, " often meets with natural caverns 
where it may lodge, for there axe a ^x^aX \xssvwj 
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holes and cavities under ground fit to receive the 
water and to retain it, the bottom being either of 
clay or stone, through which it cannot penetrate. 
These inside ponds, as you call them, are more 
properly distinguished by the name of reservoirs ; 
they are a sort of natural cistern in which the water 
is kept to supply the spring. Then you must ob- 
serve, that the opening, through which the water 
finds a passage from these reservoirs to the spring, 
must not be, as you say, any where; for, were it 
higher than the surface of the water in the reservoir 
it could not run out." 

" Then," said Edward, " the hole, through 
which the spring gushes out into the open air, must 
be lower than the reservoir, for water will not run 
upwards." 

" Certainly not," replied his mother ; '* in no 
part of its course can a spring rise higher than its 
reservoir." 
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CONVERSATION SECOND. 

RIVERS COMPOSED OP THE JUNCTION OP A NUMBER 
OF RIVULETS, OR OTHER RIVERS. AVON. MIS- 
SOURI. MISSISSIPPI. NILE. MOTION OP BOATS 

ON RIVERS. LAKES. ISLANDS. PONDS. 

At their next meeting, Mrs. B. told her chil- 
dren that mountains were full of such springs as 
she had described at their last conversation, and 
she asked Edward what these springs were called 
when they iBowed above ground. 

" They are called brooks, or rivulets," replied 
be, ' ' and when several of them join together they 
make a little river." 

" Then," said Sophy, " rivers are not made of 
the water which runs down the outside of the moun- 
tains only, but of that which runs down the inside 
also, and spouts out of the ground wherever it 
can find an opening." 

" Yes," said her mother ; " and remember that 
the rivulets which gush out from the inside of a 
hill or mountain are called springs." 

" But," said William, " rivers must receive 
much more water from the outside rivulets, be- 
cause they run down so fast, and immediately after 
it has rained ; whilst the rain that sinks into the 
ground must take a long time to make \\a v^^^ \o 
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the reservoir, and then another long time to get 
from the reservoir to the spring ; besides, a great 
deal of it must be lost in the ground." 

*' A great deal remains in the ground, it is 
true," said his mother, " but every thing is so 
wisely arranged in Nature, that nothing is lost. 
Cannot you guess of what use the water, that 
remains in the ground, is ?" 

" I can," said Sophy ; " it is sucked up by 
the roots of plants, and makes them grow, as 
you showed us in our little garden, mamma." 

" You are right; yet notwithstanding this dim- 
inution of water, rivers are in general better 
supplied by springs, than by the streams that flow 
down the mountains, outside. These, it is true, 
after violent rains, gush down in torrents, and sud- 
denly fill the rivers in the neighborhood, so as 
often to make them overflow. I have known 
bridges carried away, and roads rendered impas- 
sable, by the size and impetuosity 6i these tor- 
rents* But no sooner is uie rain over, than they 
diminish, and shortly after cease entirely ; so that 
the bed of a torrent, in fine weather is filled only 
with the stones which it had rolled down whilst 
in activity. The springs, on the contrary, con- 
tinue to flow regularly, be the weather wet or 
dry ; because there is a store of water collected 
in the reservoir, which supplies the spring in fine 
weather as well. as when it rains." 

" It is like a cistern of water," said Caroline ; 
"and the cock is the spring where the water 
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spoutS/Out. But our cistern is dry, sometimes, 
mamma !" 

*' And it happens so sometimes with a reser- 
voir," replied Mrs. B., "if the dry weather con- 
tinues very long ; for the spring that runs from it 
will in the course of time empty it, unless it is 
replenished by rain descending from the surface 
of the ground. This, however, seldom happens, 
fresh rains generally falling before the reservoir is 
exhausted." 

While they were thus talking, the attention of 
the children was suddenly caught by a little stream 
which began to trickle down the valley between 
their mountains. " Look ! look ! mamma," ex- 
claimed they ; " the little river is beginning to 
flow." Though scarcely more than two inches 
wide, the sight of it delighted them ; they clapped 
their hands, and jumped for joy. As soon, as 
they became more quiet, their mother told them 
to observe, that the river was very small at the 
beginning, in the upper part of the valley, but 
that, as it flowed on, more and more rivulets run- 
ning into it, it grew larger and larger ; and the 
same thing, she said, happened with a real river. 

"And what becomes of a real river at last, 
mamma ?" 

" At last it runs into the sea." 

" So then," said Caroline, "little springs and 
rivulets are the beginning of a river, and ^e sea 
is the end of it. Suppose now we were to make 
believe that tlje pond down in the meadow w^s 
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the sea, then if our little river runs on till it reach- 
es the pond it will end there ?" 

" O, yes!" said Edward ; " and I think we 
can manage to make the river run into it, because 
the pond is in lower ground." They then set to 
work to continue the furrow or gutter, which 
served as a bed for the river, towards the pond, 
in order that it should take its course that way. 

"The pond is but a paltry little sea," said 
Caroline, "but it will be big enough to swallow 
up our tiny river." She then reminded her moth- 
er of the boat that was to float upon the river ; 
and to her great delight her mother made a paper 
boat sufficiently small to float upon the river, and 
it was carried on by the current of the water. 

" If it goes on so," said Caroline, " it« will 
get to the sea at last ; and yet boats in a river 
don't all go to the sea. Some go up the river, 
and some down it." 

" True," said her mother ; " but they are not 
left to themselves, else they must follow the cur- 
rent of the river ; they are guided by men, who 
row them, or spread sails, and the boat then 
moves in the direction in which it is rowed or 
made to sail. 

" But if a boat be left to itself, and not fastened 
by an anchor, it would float down the river until 
it reached the sea, unless it were stopped in its 
course by running against the banks or sides of 
the river, which, as rivers wind so much, is al- 
most sure to happen, sooner or later." 

^^ Just as our boat has done now," said Wil- 
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liara ; " there was a little turn in the river, and 
having no one on board to guide it, it ran right 
against the projecting bank, and is fastened in the 
mud." 

" Yes ; the poor boat is stranded, and will 
never reach the sea," said Edward. 

Caroline deplored the loss of the pretty little 
boat, which soon became a complete wreck, the 
water wetting the paper and quite destroying it. 

" I must tell you," said Mrs. B., " that though 
the water in every river pours into the sea, every 
river does not reach the sea." 

" How can that be ?" asked Sophy, with sur- 
prise ; "are not the river, and the water which 
flows in it, the same thing ? so how can the water 
pour into the sea unless the river reaches it ?" 

" It appears rather puzzling, 1 own," said her 
mother ; " but you will easily understand it. Run 
into the library, William," added she, " and 
bring us the small atlas." 

When William returned, Mrs. B. showed her 
children the river Avon in the map of England. 

" O! I know the Avon," said William, "it 
is where the great poet Shakspeare lived, and he 
was called the Swan of the Avon." 

" A poet, a swan, and swim on the Avon !" 
exclaimed little Gary, with astonishment. 

"No, no," said William, laughing ; " he was a 
man who lived in a town, which was built on the 
side of the Avon, but perhaps he might swim in 
the river sometimes to amuse himseV^.'^ 

"WeJJ," continued their moxViet, ^''Si ^^'^ 
3 > \\\* 
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follow the course of this river, you will see that it 
runs into a larger river, called the Severn, and 
both united make but one stream. Now, as this 
river cannot have two names, you must choose 
one of them, and the Severn being the larger, 
that is the name preserved. So you see, that 
though the waters of the Avon go into the sea, the 
river Avon itself finishes when it joins the Severn." 

" Now I understand it," said Caroline ; " and 
look, mamma," continued she, pointing to the 
map, " here are two other rivers which join and 
run on together." 

"That," said her mother, "is the Medway, 
which runs into the Thames, and there loses its 
name ; the Thames, being the larger river, gives 
its name to the united stream, and flows into the 
sea. There is indeed no large river which, in its 
course, does not receive the waters of several 
other rivers before it reaches the sea. 

" Some of the largest rivers known, do not 
empty their waters directly into the sea. There 
is the noble Missouri, which, rising in the Rocky 
Mountains, after running the distance of more than 
three thousand miles, receiving in its course, as 
you may see by tracing it on the map of the 
United States, numerous tributary streams, emp- 
ties its waters into the great Mississippi ; and the 
united waters, still pursuing their onward course, 
and constantly enlarging by the accessions from 
other rivers, finally, having proceeded upwards of 
a thousand miles further, empty into the sea about 
one hundred miles below New Orleans. There 
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is also the Ohio River, that itself receives a vast 
number of streams, in comparison with almost 
any one of which, the Thames and the Severn 
dwindle down to mere rivulets, cannot reach the 
sea, without uniting itself with the Mississippi." 

" What a big stream the Mississippi must be !" 
said Caroline. 

" What a mighty and proud one !" added Wil- 
liam. 

"It is indeed very large," replied their moth- 
er, " having no superior in the world, viewing it, 
as we should, from the rise of the Missouri to 
the outlet of the Mississippi, as one continuous 
stream. It is also a very powerful one ; and 
were inanimate matter possessed, like man, of 
various emotions and passions, it might well be 
proud of the number and size of the streams that 
are continually bearing along and depositing with 
it the great volume of water that they accumu- 
late ; and truly might it exclaim, ' I am monarch 
of all I survey.' 

"I might," continued Mrs. B., ''point out 
many other instances of streams not emptying 
directly into the sea, for our country abounds with 
them ; but the examples already given are suffi- 
cient for our present purpose ; and it will be a 
useful exercise for you, children, |;o take the atlas 
and trace them out, yourselves, as you will thus 
be more likely to remember their situation, origin, 
course, and termination* and may be induced 
to make yourselves acquainted with the ^Uic^^ 
through which they pass, the peoip\e v^Vvo \\Jwa^\V 
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the places, if inliabited, and a great many other 
interesting matters. 

"Not only do numerous rivers receive the 
waters of tributary streams, but sometimes, with 
very large rivers, the reverse is the case. Thus 
the Nile, to discover the sources of which so many 
years have been spent in fruitless research, at a 
great cost of money, and large sacrifice of life, 
pursues its course for upwards of one thousand 
miles, without having a single river empty into 
it." 

" Then I should think, mamma," said Sophy, 
" that the Nile would have much greater reason 
for being proud, than the Mississippi, depending 
as it does, less upon contributions or exactions 
from others to support its dignity." 

"Yet," replied her mother, "free and inde- 
pendent as it seems, for many and many miles, it 
would soon cease to be, were .it not for the aid it 
receives during the first portion of its course. 
Thus Nature, by the dependence she has estab- 
lished among inanimate creation, teaches a useful 
lesson to mankind, showing us how mutually de- 
pendent we are upon one another ; the rich man 
rolling in his wealth could not, unaided, long sur- 
vive, any more than the poor man, surrounded by 
indigence ; but, by an exchange of the money of 
the one for the labor of the other, benefits result 
advantageous to both." » 

" But, mamma," said Edward, " suppose a 

river,in its way to the sea, were stopped by some 

high banky or sometliing else, vihich it could 



i 
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neither get over nor get round, what would be- 
come of it then ?" 

" Indeed," observed Sophy, " that is very- 
likely to happen somewhere or other ; for you 
know a river runs a long way before it reaches 
the sea ; sometimes a great many hundred miles !" 

" If the river flows in a plain," said their 
mother, ' ' there is scarcely any difficulty it cannot 
get over, or rather, I should say, get round, where 
there is room for it to wind about ; but in a close 
valley, with mountains on either side, it is some- 
times so completely shut in that it cannot proceed 
in any direction. Let us see, with your little 
river, what would happen in that case ;" and she 
took a spade and heaped up the ground in the 
narrowest part of the valley, so that the water 
was stopped in its course. 

" I wonder what it will do now," said Ed- 
ward. The children all watched the water with 
deep attention, and they saw that, as it could not 
proceed onwards, it remained where it was ; and 
as the river kept constantly flowing to this spot, 
the water rose up higher and higher, and spread 
out wider and wider, covering the banks on 
either side, till at last it made a long, narrow, 
little pond. 

^' O! what a nice little pond !" cried Caroline. 

" If you compare it witli the size of your 
mountains," replied her mother, "you must not 
call it a little pond, but a large lake ; and this is 
the way real lakes are usually formed in re«l x^.V- 
leys and mountains." 

3* 
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" I remember the lakes, mamma," said Wil- 
liam, " to which you took me last summer. They 
were all in valleys between mountains. But what 
will happen if the lake goes on always increasing?'' 

" The water will continue rising till it finds 
some way out, and there it will make its escape 
and afterwards flow on, as it did before it was 
stopped. Look here," said she, "in a few min- 
utes the water will have risen to this spot, where 
the embankment is lower, and there I dare say it 
will run out." 

The children watched the rising of the water 
with eager curiosity, and when at length it rose 
above the level of tie lowest part of the embank- 
ment, it flowed out. Then they all gave a great 
shout, as if to congratulate the river on regaining 
its freedom. 

" It has made its escape at last," said Edward, 
" but will it all run out, and the pretty little lake 
be emptied ?" 

*' No," replied his mother, " only so much of 
the water as is above the level of the bank can 
flow out ; the rest must remain, as water cannot 
run upwards, you know." 

" And yet you see, mamma," said Sophy, 
still apprehensive that the pretty little lake would 
be destroyed, " you see that it does not stop ; it 
goes on running out." 

" True ; that is because the river goes on run- 
ning in at the other end of the lake ; and so long 
as the water runs in at one end, it may run out 
at the other y without empty mg the lake." 



ISLANDS. 31 

'' But suppose any thing happened to prevent 
the river from flowing in at tlie other end of the 
lake ?" . 

'' Then it would cease to flow out at this end, 
but all the water below the level of the embank- 
ment would still remain in the lake ; or, if the 
outlet of the lake were at the bottom, all of the 
water would escape and the lake be dried up." 

" Well, now the river flows on without inter- 
ruption," said William. But this did not last 
long ; it soon met with another obstacle ; a great 
stone or piece of rock stood in the midst of the 
valley, and filled it so as to interrupt the course 
of the water. The children, impatient to see 
their little river reach the sea, begged the garden- 
er to cease pumping a minute, in order to remove 
the stone, as it was much too large and heavy for 
them to lift ; but their mother advised them to let 
it remain, and see what course the river would 
take. 

The river, being pent up by the piece of rock, 
remained stationary, as before, and began to form 
another lake ; then, after it had risen and spread 
some distance, it found its way round the piece of 
rock, which remained in the midst of the water 
like an island. This delighted the children ; but 
they declared they would not have a desert island 
of barren rock ; so they each ran to gather a 
flower or the twig of a tree to embellish their 
island. But the difficulty was to fasten them to 
the stone. They had once more recourse to the 
gardener, who plastered over l\ve ^xoti^ wJio. ^ 
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thick coating of clay, to which every thing they 
gathered easily adhered, and they soon asked 
Sieir motlier to admire the beautiful wood which 
grew, or at least appeared to grow, on their island. 
" Look ! mamma," said they ; " it is in full 
blossom ;" for they had so contrived to intermix 
the flowers with the green twigs that it really 
bore some resemblance to miniature trees in blos- 
som. 

"O! but," said Edward, " we must have some 
living animals to inhabit our island ; now for a 
hunt ! Let us each seek for some small enough to 
be in proportion to the size of the wood and the 
island." Upon this, they all scampered away. 
Sophy soon returned with a few ants, wrapped 
in her pinafore, for fear they should bite her fin- 
gers. Caroline picked up a couple of snails. 
Edward was so lucky as to catch a very small 
frog ; and William had seized upon a tiny lizard, 
being anxious to have a quadruped in the island. 
*' I could have caught plenty of butterflies," said 
he, " but then I thought tliey would fly away from 
the island." 

These various creatures were all placed in the 
island. The ants seemed to be very uneasy in 
their new abode, and were seen running about 
under the trees in search of a secret place to hide 
the eggs they carried in their mouths. The snail 
hid itself among the branches. The frog was no 
sooner let loose, than it leaped over the lake, and 
concealed itself under the grass, and the lizard ran 
off so swiftly that the children could not discover 
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which way it went. All this was fine sport to 
them, and they stayed in this little world of their 
own creation till the dinner-bell summoned them 
to the house ; and fortunately, just before it rang, 
they had the pleasure of seeing the small river, 
which for some time had been flowing along the 
meadow, fall into the pond, their make-believe 
sea ; and the gardener, who had been all this 
time pumping to supply the river with water, was 
not sorry to rest from his labor. 
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CONVERSATION THIRD. 

PONDS FED BY SPRINGS. ZIRKNITZ SEA. BURST- 
ING OF LAKES IN MOUNTAINOUS DISTRICTS. 

VALLEY OF BAGNES. PLAN IN RELIEF OF THE 

ALPS. 

Whilst the family were at dinner, the chil- 
dren's conversation naturally turned upon their 
river, lake, and island. Their father was much 
amused to hear what they had been doing, and 
encouraged them to continue on, saying he would 
go in the afternoon to see their work. This 
pleased them extremely. 

Sophy inquired how ponds were filled ; for 
there was no river running into the pond in the 
meadow, and yet there was a little rivulet running 
out of it when the pond was very full. 

" A pond," replied her mother, " is often sup- 
plied with water by a spring which rises from the 
bottom, or opens- upon the side, beneatli the sur- 
face, and between it and the bottom. When a 
spring happens to find its way out of the ground, 
in a hollow place or cavity, the ground rising 
all round prevents the spring from running off 
in the form of a rivulet ; it therefore accumulates 
in the same manner as a lake does, the pond 
growing deeper and deeper, as the spring fills 
it with Heater. A pond is often an artificial piece 
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of water ; that is to say, the cavity which con- 
tains the water is dug in the ground, and is filled 
by a little rivulet running into it, or by a spring 
rising from the bottom." 

'' But if a spring flows into a pond," said So- 
phy, "it is much the same as if a river flowed 
into it ; some water must flow out of it, or else 
the pond would overflow." 

" It is to prevent this," said her mother, " that 
a small cut or opening is made at the edge of the 
artificial pond, for a little rivulet to run out." 

" Yes," said Edward, "it is something like a 
gutter, and through this the water runs into a 
ditch; but all ponds have not such outlets. There 
are many ponds that never fill to the brim, and 
therefore do not require any." 

" And yet," continued Edward, "if water is 
always pouring in from the spring, and never 
pouring out, the pond must overflow in time, 
however small the spring may be. 

" There are many springs which are not them- 
selves sufficiently supplied with water under 
ground to flow constantly ; they then flow only 
after rainy weather." 

"That is because the inside pond in the hiD," 
said William, " is well supplied with water in 
rainy weather ; then a little time must be allowed 
for it to get down to this inside pond, and after 
that to make its way out of the ground at the 
spring." 

" 1 have read," observed Mrs. B., " o{ ^nctj 
ewrviord'war}' lake, situated in CsitmoV^^ kw^vtsa-i 
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and known by the name of the Zirknitz or Czirk- 
nitz Sea, the phenomena connected with which 
beautifully illustrate the consequences of furnish- 
ing a lake with, or depriving it of, a due supply 
of water. This lake, during the summer season 
is entirely dried up, and the ground thus exposed 
furnishes crops of grass, or such grain as may be 
sown by the neighboring inhabitants, to whom it 
is available for pasturage and other farming pur- 
poses until September, at which time the water 
again appears, and the lake is soon restored to its 
usual size. So that at one season of the year 
this spot presents to view a broad sheet of water, 
while at another it exhibits fields loaded with 
grain, and pastures teeming with herbage." 

" How very queer !" exclaimed Gary. 

" It certainly appears quite strange," continued 
her mother, " until the cause is ascertained. In 
former days, when ignorance more generally over- 
shadowed the people, and superstition exercised 
a powerful sway upon the minds and thoughts of 
men, this disappearance and reappearance of the 
water of the lake would have been looked upon 
as the work of magic. But from the more exten- 
sive difiusion of knowledge, and proper exercise 
of reason, few will be found, at the present day, 
who would be satisfied with such an explanation, 
or who would not smile at the ridiculous notion 
that the operations of Nature can be controlled by 
an imaginary magical influence." 

" But, mamma," inquired Edward, " does any 
one know the cause of these singular changes V^ 
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'* Yes," replied his mother, *'an explanation 
has been offered, and so very simple is it, that I 
dare say William, who has told us so correctly 
why certain springs only flow after rainy weather, 
will be able easily to explain these changes, upon 
hearing a description, which I will now give, of 
the above-mentioned lake, and the adjacent coun* 
try. The country is hilly, and the lake is enclos- 
ed by rising grounds, lofty mountains, and ter- 
rific precipices. In its ordinary state, the water 
has apparently no place through which it can enter 
or escape. The lake does, however, by subter- 
raneous channels, have communication with two 
under-ground lakes, one of which is situated above, 
and the other below, its level. It empties itself 
into the second through the outlets in the bottom, 
and receives, in the winter, from the first, a sup- 
ply equal in amount to what it parts with, and, of 
course, during that season remains full. A con- 
siderable river flows from the lowest lake. In 
the summer — " 

" Pray stop, mother," cried William, with 
great glee, "1 understand it all. The upper of 
die two subterranean lakes must depend upon the 
rains for a supply of water, and when these are 
the most frequent, it is enabled to furnish the mid- 
dle lake with a quantity of water equal to that 
which flows from the middle one, into the lower 
subterranean one, and, of course, the former will 
remain full. This, it seems, happens in the fall, 
winter, and spring, when raiu \a mo^X ^xaAasiX* 
But wheq the rains are less frequetvt, ^^ c^^^x^"^^ 
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of water furnished to the middle lake must be 
diminished, and at last, so little rain falling, it 
must cease altogether, and the middle lake, still 
being'-drawn upon by the lower one as usual, must 
finally be emptied and become dry. This, we 
find, takes place in midsummer, when the heat 
is the greatest, and the amount of rain is the least. 
Am I right, mother V^ 

'' This is the opinion generally entertained," 
replied Mrs. B., "and will certainly very satis- 
factorily account for the alternate disappearance 
and reappearance of water under the circumstan- 
ces here presumed to exist." 

" But," said their father, " there is still anoth- 
er way, by which a pond is always losing water." 

" Do you mean by people fetching it away in 
pails for washing and cooking ?" said Caroline. 

" No," replied her mother, smiling ; " that can 
happen only in the neighborhood of towns ; but 

every pond is constantly losing by " She 

was stopped by their papa putting his finger on 
his lips ; and she added, " O! I forgot ; we have 
not come to that,yet, so you must wait with pa- 
tience some little while longer, before I can ex- 
plain to you what this other mode of losing water 
is."* 

After dinner, the children returned to their 
mountains, to see that every thing was in order to 
show their father. " But let us do something 
new," said William, '^ to surprise papa and mam- 
ma. Suppose that we were to stop up the rivulet 

* See Convenation T\uxl«^\iX\i. 
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so well that it should not be able to get out at all, 
I wonder what would happen then." 

^^ It will make a very deep lake, but it would 
get out at last, when it was full to the brim." 

They set hard to work with their spades, and 
made a high mound or ridge of clay to join a very 
narrow pass between two of the opposite moun- 
tains, so tliat the rivulet which had flowed between 
them was quite shut up. The children's faces 
were flushed by the eagerness with which they 
worked, in order to complete the mound before 
papa and mamma should arrive. It was finished 
just in time. " Look," said William to them, 
'' we are stopping up this rivulet ; putting it into 
prison ; and see what high prison walls we have 
made ; it will never be able to get out." Papa 
admired their contrivance, and promi3ed to stay 
to see what would take place. The children 
watched the rising of the water within the mound 
with breathless impatience, every now and then 
peeping over the mound to observe how fast the 
water increased. 

"Look! mamma," said Sophy, "how deep 
our lake is getting ; it will be quite large by the 
time it is full." But that time never came ! for 
on a sudden the weight of the water made the mound 
give way, and the whole of the water in the lake 
burst out at once, covering the children with mud 
and water. They ran back startled ; but papa 
only laughed, and said, " It is well it was but a Lil- 
liputian or small lake ; for when sue.\\ ^ee\^<&w\.^ 
happen with a real lake, there are rcmeVv mox^ ^^- 
r/ous consequences than a mere spVaAvm^.'*'^ 
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Mamma took the children into the house to 
change their clothes ; and she afterwards showed 
them a plan in relief, or small model, of the Alps, 
in many parts of which there are very narrow 
passes between two mountains. The children, 
who had never seen a model of the kind, did not 
at first well understand it. 

Caroline asked if it was bought at the toy- 
shop, it looked so much like a toy to be played 
with ; and Sophy declared that the mountains 
they had been making were enormous in compar- 
ison with these. Mrs. B. told them the model 
was intended more for instruction than amuse- 
ment ; "but you know," added she, "that a 
great deal of amusement is often to be derived 
from instruction." 

"0,yes!" said Caroline;/'! am sure these 
tiny Alps are very funny. Here is Mont Blanc 
and all the snowy mountains painted white, and 
the woods painted green on the lower mountains ; 
and I declare," added she, with astonishment, 
" here are little towns and villages in the valleys." 

" I should not have thought," said Edward, 
" that a house would have been bigger than a pin's 
head, in comparison with such mountains ; and 
these houses are much larger." 

" You are quite right," replied Mrs. B.; "they 
are very much out of proportion to the mountains ; 
but were they of the proper size, they would be 
nearly invisible, and consequently of no use." 

" 0,yes!" said Sophy ; " it is much better to 
have them too large than tvol lo be able to see 
them, '' 
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" The mountains themselves," resumed Mrs. 
B., "are, I believe, in just proportion." She 
then pointed out one of the narrow passes in the 
Valley of Bagnes, above the town of Martigny, in 
the Valais, (Switzerland,) and told them that the 
River Drance passed through it, and descended 
mto the plains below; that one season the course 
of the river had been stopped by huge pieces of 
ice which had fallen from the neighboring moun- 
tains, and which, together with the snow that had 
fallen during the winter, had frozen so as to form 
a solid mass of ice, a sort of wall or barrier, be- 
hind which the imprisoned waters accumulated, 
and formed .a lake like that the children had been 
making. 

'' And were not the people of Martigny sadly 
frightened, mamma, lest the wall of ice should 
give way, and the lake burst through, and drown 
them all ?" 

'' Indeed they were," replied her mother ; 
'^ and the more so because their town had many 
years before been overwhelmed by a similar acci- 
dent ; and they knew that the more the water 
increased in the lake, the more it would press 
against the mound of ice, which would at length 
give way." 

"I'll tell you what I would have done," said 
William ; " I would have bored a hole through 
the wall of ice near the bottom, so that the water 
might pour through it, and come away gently, and 
the lake might thus be emptied by de^«^<&^ ^>2si- 
out dohig any mischief. " 

4* .. . 
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" That is exactly what they did," replied Mrs. 
B., '' but it is not an easy matter to bore a hole 
tlirough such a mass of ice, and only a small por- 
tion of the water could thus be drawn ofF, so that 
when the warm weather came,the mass of ice be- 
gan to melt and detach itself from the mountains, 
and at length it gave way with a frightful crash 
and came rolling down the mountain, together with 
the whole body of water it had imprisoned, which 
burst forth with such violence that it carried away 
rocks, bridges, houses, trees, and, in a word, 
whatever it met with in its course. At length it 
fell into the Lake of Geneva, which it reached in 
six hours and a half, the distance being about fifty 
miles, having done a great deal of mischief, and, 
what is worse, having drowned a great many peo- 
ple. The marks of the height to which the water 
reached are still to be seen on the houses, though 
this accident took place so long ago as the year 
1818." 

" I wonder any body likes to live at Marligny," 
said Caroline, ^^ for the same thing may happen 
again." 

"No," replied Mrs. B., "a very bgenious 
man has invented a means of preventing such an 
accident from happening again. As there is an 
abundance of rivulets in those mountains, he con- 
trived to make a great number of them flow to- 
wards the accumulated ice, by hollowing out shal- 
low beds for them in that direction." 

'' That must have been in summer, mamma," 
said Sophy; ''for in winter ihe rivulets would 
all have been frozen themseVves."'^ 
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" Certainly ; and during the summer the water 
in these rivulets, which, as I told you, were very 
shallow, being exposed to the sun, becomes warm. 
I do not mean to say hot, but warmer than the 
water of rivulets commonly is. Each of these 
litde streams makes its way through the ice by 
melting it ; and the ice is thus cut through, as if 
with a saw ; and in the course of time it is cut to 
pieces and falls down ; so that there is no longer 
any danger of its being able to stop the course of 
the river." 

^^ How glad that man must have been to have 
done so much good, and how grateful the people 
who live at Martigny must have been. Pray what 
is his name ?" 

'* Mr. Vinet. It is indeed difEcult to say 
whether he who conferred the benefit or they who 
received it must have been the most happy." 

'' But they must all have helped him work to 
make the new beds for these rivulets ?" 

'' The inhabitants of Martigny are generally so 
poor, that it is as much as they can do to main- 
tain themselves by their labor, so that they could 
not afford to work without pay, even though it was 
for their own benefit. But the frightful accident 
that had occurred excited so much interest and 
compassion, even in distant countries, that a sub- 
scription was easily raised, and a sum of money 
was collected sufficient to pay all the expense, 
not only of making the rivulets, but of keeping 
them in repair, so that Martigny may tiovi \i^ ^wjr 
sider^d as perfectly safe to Uve ii\.^^ 
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William and Edward expressed a great desire 
to be old enough to travel in these mountains ; 
but Sophy and Caroline felt their curiosity in some 
measure diminished, from the fear of meeting with 
such a catastrophe as their mother had described. 

William asked whether the mountams were too 
steep for boys to climb ? 

Mrs. B. replied, that they varied extremely, 
from the gentlest rise to the perpendicular rock ; 
but that most mountains could be climbed by 
winding paths, if they were too steep to go straight 
up. 
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CONVERSATION FOURTH. 

HOW RIVERS FIND THEIR WAT TO THE SEA. LAKE 

MAG6I0RE AND ITS ISLANDS. COMPARATIVE MAP 

OF THE SIZE OF MOUNTAINS. 

The children the next day continued their ex- 
amination of the model of the Alps, and were 
busy,tracing the course of the rivers which flowed 
through the valleys. 

" What a number of rivers begin in the Alps," 
observed Sophy. 

" No wonder," replied William ; " such great 
mountains must be full of rivulets inside and out- 
side, and so give rise to a vast number of rivers." 

" It is true," said his mother, " that the more 
mountainous a country is, and the higher the 
mountains, the greater is the number of rivers 
that take their rise in it. Indeed, it is only high 
mountains, covered with perpetual snow, that give 
rise to very large rivers." 

" And yet, mamma," said Edward, " if the 
snow is perpetual, it can never melt ; and unless 
it turns into water, how can it make rivers ?" 

" I beg your pardon," answered his mother ; 
" Mont Blanc is covered with perpetual snow ; 
because so great a quantity of snow falls on it 
during the winter, that the sun in ^Mttvnv^t ^^\sci^x 
meJt the whole of it. It dissolves, \i0^es^^:>\^ 



46 RHONE. 

abundance, during about three months of the year ; 
but towards the middle of August, when the nights 
become long and the days short, the sun has no 
longer power to melt the snow in those elevated 
regions, and during the winter a fresh store of 
snow accumulates, which melts the following 
summer, without the mountain ever being uncov- 
ered." 

Mrs. B. then pointed out to her children the 
Rhone, which takes its rise in the Alps, but being 
stopped in its course, forms the Lake of Geneva ; 
and the water, after rising to a considerable height, 
so as to form a deep lake, finds its way out through 
the town of Geneva, and flows again in the form 
of a river. 

" I think," said Sophy, " it is very likely that 
the people of Geneva may have made an opening 
for it ; for if the lake had continued rising, the 
town might have been drowned." 

" No," replied her mother ; " the waters of 
the lake had found this opening long before the 
town of Geneva was built ; and it is probably 
owing to the advantage of being at the same time 
on the margin of a lake, and of a river, that they 
were induced to build a town in that spot. But 
let us see what becomes of the Rhone, when it 
runs out of the lake." 

Sophy observed that it could not run into the 
sea, for there was no sea in the model. 

Her mother said that the Alps, being nearly in 
the centre of the continent of Europe, were very 
distant from any sea ; but she showed them the 
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Rhone on the map of Europe, and traced its 
course till it fell into the Mediterranean Sea. 

^^ Look," said William, pointing to the map, 
^' how all these rivers find their way to the sea ; 
thej wind about, it is true, but they are sure to 
reach it, at last ; one would aknost fancy they 
knew their way." 

" He who created them," replied his mother, 
" directs their course, by the laws of Nature, 
(that is to say, the laws which Almighty God has 
established to govern Nature,) and water always 
flows downwards. 

*'Now, can you tell me what is the reason 
that rivers wind so much in their course ?" 

*' I suppose it is chance," answered William. 

'* Chance is no reason," observed his mother. 
^^ Look at the Alps, on your atlas, and I think 
you will find out why the rivers wind about, in- 
stead of running in a straight line to the sea. Here 
is the Adige, in Italy — " 

''O! I see, mamma," interrupted William; 
^^ it is prevented going on straight by this moun- 
tain, for the water cannot rise up the mountain, 
so it is obliged to wind round it." 

**Yes," said his mother, "whenever a river 
meets with a mountain, a hill, or any rising ground 
whatever, it turns aside to avoid it, and takes its 
course where the ground is lower. Now, as a 
river is constantly meeting with rising grounds, 
it seldom flows in a straight line for any length of 
time, but is continually winding eilhet \.o ^^ tv^ 
or the )eft. '' 
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" Unless," said Sophy, " it meets with rising 
grounds all round ; then the poor river knows not 
what to do, but stands still, as if it were fright- 
ened ; and then its waters rise high, and spread 
wide, and at last it is transformed into a beautiful 
lake. Look here," said she, pointing to the at- 
las ; '' here is the Lake of Como, and the Lake 
Maggiore, with some little islands in it, that 
look as if they could not be much larger than the 
island we made." 

" Yet, one of them," replied her mother, 
^' contains a splendid palace, with magni6cent 
gardens ; and another, a whole village of fisher- 
men's houses." 

" What islands do you mean, mother, and 
in which lake are they situated .^" inquired Ed- 
ward. 

" The Borromei Islands," said Mrs. B., "in 
Lake Maggiore, in Italy. This name is given 
to four islands, from the fact of their belonging to 
the family of Borromeo, one of whom, in 1671, 
formed three of them by causing soil to be placed 
on three bare rocks, which were in the lake. 
Two of these are distinguished for their elegant 
garden grounds, and another keeps up a consid- 
erable fishing trade with Milan and Piedmont. 
The one known by the Italian name Isola Bella 
is loaded with artificial ornament. On this, is 
built the palace, a structure four stories high. 
The gardens are laid out upon ten terraces, ele- 
vated above one another, gradually becoming nar- 
rower as they rise. The wV\o\e V\^s the appear- 
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ance of a pyramid with its summit cutoff, and on 
the top is a unicorn of large dimensions, bearing 
the arms of the Borromeo family. Orange, citron, 
and lemon trees, united by fine hedges, or form- 
ing arbors, breathe their fragrance ; lofty laurels 
form a little grove ; myrdes and cypresses are to 
be seen, together with pomegranate and various 
other choice trees. 

"Now, Caroline," continued she, ''can you 
tell me whether the ground is highest at the spring 
where the river begins to flow, or at the sea where 
it ends ?" 

Caroline was puzzled, and after some reflection 
said, '' I think the ground is highest on the sea- 
shore, because there are so many high clifls 
there." 

William and Edward burst out laughing. 
" Then, Caroline," said they, "if the end of the 
river is higher than the beginning, the river must 
run up to the sea, instead of running down to it." 

Carolme colored, for she knew that rivers 
could not run up hill, and that she had answered 
wrong. ^ 

" It is true," said her mother, " that rivers 
descend in running, therefore the sea-shore, where 
the river ends, must be lower than the spring 
where it rises. But I shall try to puzzle these 
boys ; can you tell me," continued she, addres- 
sing them, " which are the highest parts of Eu- 
rope ?" 

" The mountains ;" they both cried av\\ ^ 
once. 

5 \\\- 
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"And yet," observed Mrs. B., "there are 
some mountains on the sea-shore, which you have 
agreed is the lowest land." 

" O!" said William, " I do not mean the pro- 
montories that jut out into the sea, but the moun- 
tains in the middle of Europe, such as the Alps. 
I suppose Mont Blanc, which you say is the 
greatest mountain of the whole chain of the Alps, 
is the highest spot in Europe." 

"It is," replied his mother, "but not the 
highest in the world, for there are mountains botli 
in Asia and America more elevated. 

" The highest land in Europe is towards the 
centre of the continent ; and there, not only are 
the mountains highest, but the valleys between 
them and the plains in their neighborhood, are 
higher than the valleys and plains nearer the sea, 
otherwise the rivulets, which spring from these 
mountains, and flow through the adjacent valleys 
and plains, could never reach the sea. 

" But this is not the case in every continent. 
In America, for instance, the chain of the Andes, 
one of the largest ranges of mountains in the world, 
runs along the western coast of South America at 
no very great distance from the shore, and there 
are, as Caroline observed, some very high cliffs 
on the sea-shore. Cape Teneriffe, for instance, 
a promontory which runs out into the sea, is above 
12,000 feet high, which is only about 3,000 less 
than Mont Blanc." 

" And I dare say," said William, " to sailors 
who pass by it at sea, Cape Teneriffe must look 
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higher than Mont Blanc, because they see it rising 
from the low level of the sea ; whilst Mont Blanc 
rises from the high land in tlie centre of Europe." 

*' Yes," replied his mother ; '* and not only 
from the high land, but from a cluster of mountains, 
which bear it, as it were, on their shoulders." 

Then, in order to show her children the com- 
parative height of the mountains throughout the 
globe, she exhibited to them a drawing on which 
the principal ones were represented.* This at first 
puzzled them, as they could not understand how 
all these mountains could be clustered together as 
they were represented on the drawing ; but when 
their mother told them that it was done on purpose 
to be able to judge of their respective heights, af- 
ter a little explanation, it became familial: to them. 

" The line," said she, "at the bottom of the 
map, represents the level of the sea ; and all the 
mountains, valleys, towns, in a word, whatever you 
see above it, show their respective heights above 
this level." The children examined the moun- 
tains with great interest, and were astonished to 
see how much higher the Himmaleh Mountains in 
Asia were than the Alps, which, though they had 
never seen, they had often heard spoken of, and 
had supposed them to be the largest mountains in 
the world. 

*' O, mamma!" said Sophy, " pray show us 
Mont Blanc, which you told us was the highest of 
all the Alps .?" 

• See Plate ; also the explanatory la\AQ, «X \>aft cwi ^"^ ^^ 
hook, p. 296, 
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Her mother pointed it out ; and the children 
were surprised that Mont Blanc should appear so 
small compared with many of the other mountains. 

" I wonder what this little bit of a mountain 
is ?" said Caroline, pointing to one of the lowest 
in the map ; and upon looking at the index, to find 
its name, she read Round Top. Round Top (one 
of the peaks of the Catskill Mountains in the State 
of New York) was the highest mountain that 
Caroline had ever seen, and she could^not con- 
ceive it possible that it should appear so diminu- 
tive among its companions. " O, poor little 
Round Top !" exclaimed she, ''which I always 
thought so grand ;" and the color rose into her 
cheeks with wounded pride for her favorite moun- 
tain. She had once been carried there, and had 
gathered the aromatic flowers that grew in wild 
profusion on its sides, and she always considered 
its summit as an awful pinnacle she could never 
reach. 
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CONVERSATION FIFTH. 

CHIMBORAZO IN SOUTH AMERICA. — MOUNT ST. BER- 
NARD CONVENT OF MONKS DOOS, &C. THIN- 
NESS OF THE AIR AT GREAT ELEVATIONS. <IUIT0. 

^ACCOUNT OF WATERFALLS. 

The next day, the children, who had been 
highly gratified with the preceding conversation, 
promptiy made their appearance, and earnestly 
entreated Mrs. B. to allow them to continue the 
examination of the map of mountains. 

'' What is this prodigious mountain," inquired 
William, ^^ which looks as large as a dozen Mont 
Blancs ? I think it must be the biggest mountain 
in the whole world !" 

" It is called Chimborazo," replied his mother, 
*^ and is the largest in the chain of the Andes ; 
it was indeed once supposed to be the highest 
mountain in the world, but it is now ascertained 
that several of the Himmaleh Mountains are high- 
er, though none are so large at the base." 

" O yes!" said William, pointing to the map ; 
" look how much the Hinmialeh Mountains over- 
top all the others." 

" We have already," observed Mrs. B., " no- 
ticed the heights of some of the principal moun- 
tams in the world, and by reference to this Table 
(see Table at the end of the volume) you will learn 
the lengths of the principal chains." 

5* 
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She then showed them the chain of the Andes 
on the map of South America, and pointed out the 
spot where Chimborazo was situated. She told 
them that " Mr. Humboldt, a very celebrated 
traveller, ascended this mountain to the height of 
18,000 feet, which is 3,000 feet higher than the 
summit of Mont Blanc, but could not reach the 
top. This mountain is not far distant from the 
town of Quito, in South America, which is situated 
upon a plain of such great elevation (6,550 feet) 
that you might suppose it to be a mountain with 
its head cut off; and such plains are called table* 
land." ^ . 

" And is there no other place inhabited, which 
is as high .'^" inquired Sophy. 

" Yes, there are several places in South Amer- 
ica, much higher, as, for example, the town of 
Guanca Velica in Peru ; and the farm-house of 
Antisana, New Granada, is elevated 13,500 feet 
above the level of the sea. In Europe, it is rare 
to find settlements at even half this height, and 
the highest dwelling-spot on that continent is less 
than two thirds as high. It is a convent situated 
at the height of 7,668 feet, on Mount St. Ber- 
nard, (in the Alps,) which is one of the passes 
from Switzerland into Italy, and it is inhabited by a 
few charitable monks, who devote themselves to 
travellers, who are sometimes lost in the snow, 
whilst crossing the mountain. These monks train 
up large dogs to hunt for people ; and these animals 
show a wonderful sagacity in scratching the snow 
uader which people chance to be buried ; and 
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somedmes even in pullmg them up by their clothes, 
in order not to hurt them, and then dragging them 
to the convents. The monks then use every 
means to restore animation, and when they are 
unable to succeed, they place the body upright, 
with its back against the waU, like a mummy, in 
a building they call their dead-house, in order that 
it may be recognised by any friends or relations 
who come in search of them. So slowly do the 
bodies decay, in consequence of the extreme cold, 
that they are not unfrequently recognised by their 
friends many years afterwards." 

^' These dogs must be very large and strong, 
observed Edward, '^ to be able to drag a man 
out of the snow." 

^^ Yes ; and a beautiful race of animals they 
are," replied his mother ; '' about the size of the 
Newfoundland dog. I had one of them in Swit- 
zerland, some years ; but though I brought it up 
from a puppy it did not thrive ; it suffered much 
in summer from the heat, and it was only in win- 
ter that it seemed to enjoy itself ; and after a few 
years poor Alpin pined away, so that at length we 
were obliged to kUl it, to put an end to its suffer** 
mgs." 

" Poor Alpin !" repeated the children. 

'' I wish I could have seen him," said Sophy. 
'^ I dare say we should dislike the cold of St. Ber- 
nard as much as he disliked the heat of Switzer- 
hmd. Don't you think so, mamma ?" 

^' No doubt you would ; and if you remaiaed 



56 &T. BERNARD. 

there any length of time, it would probably make 
you ill. Even the monks can seldom remain 
there above a few years, the cpld is so intense ; 
for the convent is situated on the confines of per- 
petual snow ; that is, where the snow never 
wholly melts either in summer or winter ; conse- 
quently nothing will grow there, and all the pro- 
visions for the convent must be brought from the 
valleys below." 

^'1 wonder the monks like to live there," said 
Caroline. 

" They do not like it," repHed her mother ; 
" but they devote themselves to acts of charity, 
and remain on this mountain solely for the purpose 
of rehevmg travellers in distress." 

*' Well, I should like to spend some time 
there," said Edward ; " there must be such ex- 
cellent skating." 

^^ There is not always excellent skating where 
the cold is so intense. There is seldom skating 
in Canada later than the end of October, because, 
as winter comes on, the ice becomes so thickly 
covered by successive falls of snow, that the 
skates cannot reach it ; and consequently skating 
is impracticable." 

" Have you ever been on Mount St. Bernard, 
mamma .^" 

His mother said she had once attempted to 
ascend the mountain, but having gone as far as 
Lyde, a village about half way up, she found the 
thinness of the air disagree with her so much, that 
she did not ventut^ any further. 
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'^ Is the air bad upon that mountain ?" inquired 
William; " I thought that the air on hills and moun- 
tains was better than on low grounds. Don't you 
remember, mamma, after the measles, the Doctor 
advised the taking of us to some elevated spot in 
the country, for the sake of the good air there .'^" 

*' The air in any elevated situation is more pure, 
because it is less mixed with fogs from the earth ; 
but in proportion as you ascend, the air becomes 
thinner, and on very high mountains it is so thin 
or rare that it is difficult to breathe, the blood is 
liable to be forced out from the face and other 
parts of the body, as many instances are known 
of travellers having thus suffered." 

"I should have thought," said Sophy, *'that 
the thinner the air was the more easily it could be 
breathed." 

*' Then, do you think," said Edward, laugh- 
ing, '^ that it would be most easy to breathe if 
there were no air at all .^" 

'*No;" replied Sophy, coloring; " I know 
that we must have some air to be able to breathe, 
but thin air is very different from no air at all." 

'' Very true," said her mother. " Now, as a 
much greater number of the inhabitants of the ^arth 
live on the plains not much raised above the level 
of the sea than upon the tops of high mountains, 
it is very natural to suppose that God Almighty, 
who is so wise and so good to us, would place 
the air, which was best to be breathed, in those 
situations that are most habitable, and so vi^ ^^^ 
it ; for the air which is not much raised dQas^^!B» 
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level of the sea is that which is most easily 
breathed." 

'' And is it as cold in the town of Quito in South 
America as it is at the Convent of St. Bernard .?'* 
inquired Sophy. 

" O, no!" replied her mother ; '' if you look 
at the map of South America, you will see that 
the town of Quito is situated in the torrid zone, 
which is much hotter than any other part of the 
globe. Therefore, though Quito is at about the 
same height from the level of the sea as St. Ber- 
nard, it is very far from being near the confines of 
eternal snow. It requires a much greater elevation 
in the torrid zone for snow to remain frozen all the 
year through ; and the town of Quito, instead of 
being a bleak waste like St. Bernard, where 
scarcely any vegetation takes place, and no crops 
will grow, is surrounded by a vegetation much 
more profuse and luxuriant than we have here ; 
and it is very pleasant to live in an elevated spot, 
and breathe cool air in such a region." 

" I think there ought to be a map of all the 
cascades," said Caroline ; " I should like to see 
them all together, to judge of their comparative 
heights." 

'*But not to hear them," said Sophy, "for 
we should be stunned with their noise." 

*' One of the greatest of these cataracts," said 

Mrs. B., " is the Staubbach in Switzerland. It 

is much more remarkable for its height than for 

the quantity of water. This fall is so perpendic- 

uJar, and the height so great, (1 ,400 feet^) that 
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the water leaves the rock from which it is precip- 
itated and falls in the air, and the whole of it is 
converted into a sort of misty vapor before it 
comes to the ground. A considerable portion of 
this vapor is dispersed by the wind, and finally 
reaches the earth in the form of dew." 

" It must present a very singular appearance," 
observed William, " and one that I should greatly 
rejoice to see." 

" Perhaps you may, my child, one of these 
days," remarked Mrs. B., "and that without trav- 
elling to such a distance as Switzerland." 

" How so, mother ?" inquired the children. 

" By going with your papa as far south as 
Georgia. On a stream, called Tockoa Creek, 
which flows from the Cunawhee Mountain, (that 
forms a part of the great Alleghany ridge,) is a fall, 
which, to be sure, is but little more than one 
seventh as high as the Staubbach, but the phe- 
nomenon it exhibits is much the same ; for in 
ordinary seasons its water, instead of being pre- 
cipitated in one sheet, is divided into several small 
streams, which become spray before the bottom is 
reached." 

*' Mother, if the Tockoa stream rise in a moun- 
tain, I do not see how it can be called a creeA:," 
observed William ; '* for my geography says that 
a creek is a narrow inlet of the sea, or a portion 
of the sea making into the land." 

"Your geography is correct, William. The 
applying of this terin to rivers, although uoi viw- 
common^ is a very improper use of \l.'^ 
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*' Will you tell us something more about falls, 
and cataracts, and the like ?" asked little Gary. 

" With pleasure, my dear. But first, William, 
can you tell us the meaning of cataract, and falls ?" 

" Yes, mother. All sheets of water that pass 
down sudden or abrupt descents, may be called 
falls. If these descents be precipices, the falls 
are called cataracts ; if they consist of successive 
steps, cascades, ^^ 

'* Very well explained," said Mrs. B.; " but 
ta return to our subject : there is another of these 
spray-forming falls in the river Ache, Bavaria ; the 
whole descent is two hundred feet, by five suc- 
cessive steps, and the water is entirely converted 
into spray. So powerful is the current of air there, 
as to forcibly drive back the spectator, who may 
attempt to approach the brink of the gulf, and the 
roar of the water is often heard some miles off. 
In the Alpine regions of Europe there are numer- 
ous waterfalls. Among these, may be mentioned 
the cataract near Schaffhausen on the Rhine, 
which is four hundred and fifty feet broad and 
seventy feet high. This is spoken of by those 
who have visited it, as possessing much grandeur. 

" Norway, Sweden, and Scotland abound in wa- 
terfalls. One of the largest falls in Europe is 
situated in Swedish Lapland, on the river Lattin ; 
we are told it is four hundred feet high and half 
a mile wide. Few, if any falls, have been more 
celebrated, both in prose and verse, than those 
of Terni and Tivoli in Italy. The former are 
about forty-five miles north of Rome, and are 





1 


M 


L^^' 


^ 




mH 


MidA 


^^^Bh^MB 



WATERFALLS. 61 

formed by the rushing of the Velino over a pre- 
cipice of rocks three hundred feet in height ; tliese 
are of marble, and hence the fall has received the 
appellation of the Marble Cascade, It is this 
fall of which Byron has given such an impassioned 
description ; in the course of which he exclaims, 

"* X^ ! where it comeq like an eternity, 
As if to sweep down all things in its track, 
Charming the eye with dreadf— a matchless cataract.' 

But all of these, and many others that might be 
named, are worthy of note on account of their 
height only, and not from their quantity of water. 
If w^ wish to behold a water scene in all its match- 
less grandeur, awful sublimity, and wild magnifi- 
cence, we must seek for it nearer home, for 
America, in this respect, stands pre-eminent over 
the rest of the world." 

*'How glad I am," cried little Gary, "for I 
began to think, mother, that we had no falls ex- 
cept in Georgia, as you said nothing more about 
our country." 

"O yes! my dear, the whole continent of 
America may be said to abound in falls,, and par- 
ticularly true is this of the United States. Among 
the great number that might be mentioned, we 
have time only to name Bellows Falls on the Gon- 
necticut River, Glen's Falls on the Hudson River, 
described, among other writers, by our countryman 
Cooper, Falls of the Genesee, Gohoes Falls on the 
Mohawk, the Falls on the Housatonic, pronounced 
the finest in New England, the Passa\c ¥ A\s».^ ^^ 

6 N\\- 
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Falls on the Missouri, which, in the short distance 
of eighteen miles, have a descent of three hundred 
feet. The grandeur of this scene is reported to be 
unsurpassed by any thing of the kind, with but one 
exception." 

" What one is that, mother .^" asked the chil- 
dren. 

*' As it is one deserving of something further 
than a passing allusion to it," she replied, ^' I 
will reserve my remarks upon it, for our next con- 
versation. 

" One of the most interesting spots, as respects 
land and water scenery combined, that I have ever 
had the pleasure of visiting, is in the State of 
New York, about fourteen miles north from Utica, 
and is known as the Trenton Falls. Here, for 
the distance of two mijes, there is a continual suc- 
cession of varied prospects, presenting to the eye 
numerous gradations, from the wild, tumultuous, 
rushing torrent, to the beautiful cascade, and the 
placid, gentle stream ; from the dense and sombre 
forest, to the gently-undulating hill, and verdant 
plain. A description of no one portion of the 
Falls will convey a correct idea of the whole, and 
time will not allow of my attempting to portray 
all of their peculiar features. I will, however, 
give you, from a beautifully-illustrated work,* now 
in the course of publication, a description of a 
moonlight view dawn the 'ravine,' written by 
N. P. Willis, Esq. * The moon rose about ten, 

* * American Scenery,' published by Martin & Co., New 
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and lifted her perfect orb, without a mist or a 
cloud, over the shoulder of the mountain, which 
turns the outlet of the ravine. The fine and ma- 
jestic wood, through which winds the narrow foot- 
path to the Falls, let in the white light in silvery 
and broken masses — sometimes sliding a leer down 
the dark body of a pine, sometimes pouring in 
upon the horizontal branches of the hemlock, like 
an open hand sprinkled with snow, and here and 
there lighting up a broad circle upon the carpet 
of tassels and dead leaves, which, in contrast with 
the heavy shadows of the surrounding wood, look- 
ed illuminated with the special brightness of a 
fairy ring. 

"'We descended the long ladder leading into 
the ravine, and were soon below the reach of the 
moonlight, which came aslant as yet, and only 
rimmed the black wall above us with a long strip 
of white, which, where the wavy line of moss and 
creepers ran into it, resembled the edging of lace 
upon a velvet coat in a dark old Flemish picture. 
The water in this part of the gulf quite fiUs up 
the chasm, and rolls, even by daylight, in a black 
and sullen stream between the bare cliffs which 
frown over it. The only path here is a giddy 
ledge, half way up the precipice, which is passed 
with the aid of a chain run along the rock ; and 
as we stood on this, looking over into the uncer- 
tain darkness below, with the murmur of the far 
down and invisible current ascending faintly to our 
ears, and the light of heaven ceasing so far ^boN^ 
us,' — the effect was awfully grand and ita^xe^^vi^. 
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' We crept on till we came to the foot of the prin- 
cipal Fall, and sat down on the platform below, 
to wait the gradual descent of the moon. 

" ' The mist over the Fall began to show like a 
film of gauze waving in the air ; the sharp angles 
and crevices in the precipice caught the line, one 
by one, and soon the whole upper ravine was 
illuminated, while through the gorge belotv the 
stream still made its way, darkly and suddenly, to 
the outlet. 

" 'No pencil, no language, can describe the 
splendor with which the moon threw her light 
across the face of the Fall. The other objects in 
the ravine drank her beams soberly, and gave back 
only their calm outlines to the eye ; but, from this 
wall of waters, every spray-drop gave back a dia- 
mond — every column of the descending element, 
a pillar of silver.' 

" I will close our present conversation, by I'e- 
peating to you a singular and sprightly description 
of a waterfall, written by Robert Southey, a cel- 
ebrated English poet. 

** * How does the water corae down at Lodore ? 
Here it comes sparkling, 
And there it lies darkling ; 
Here smoking and frothing, 
Its tamult and wrath in, 
It hastens along, conflicting strong ; 
Now striking and raging, 
As if a war waging 
Its caverns and rocks among. 

Rising and leaping, 
Siaking and creeping. 
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Swelling and flinging, 
Showering and springing. 
Eddying and whisking, 
Spouting and frisking. 
Turning and twisting. 
Around and around. 
Collecting, disjecting, 
With endless rebound ; 
Smiting and fighting, 
A sight to delight in. 
Confounding, astounding. 
Dizzying and deafening the ear with its sound. 

Receding and speeding, 
And shocking and rocking. 
And darting and parting. 
And threading and spreading. 
And whizzing and hissing. 
And dripping and skipping. 
And whitening and brightening, 
And quivering and shivering. 
And hitting and splitting. 
And shining and twining. 
And rattling and battling, 
And shaking and quaking. 
And pouring and roaring. 
And waving and raving. 
And tossing and crossing. 
And flowing and growing. 
And running and stunning. 
And hurrying and skurrying. 
And glittering and flittering. 
And gathering and feathering. 
And dinning and spinning. 
And foaming and roaming. 
And dropping and hopping. 
And working and jerking. 
And guggling and struggling. 
And heaving and cleaving, 
And thundering and floiuMlerin(, 

6» 
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And falling and brawling and sprawling, 
And driving and riving and striving, 
And sprinkling and twinkling and wrinkling. 
And sounding and bounding and rounding, 
And babbling and troabling and doubling, 
Dividing and gliding and sliding, 
And grumbling and rumbling and tumbling. 
And clattering and battering and shattering. 

And gleaming and streaming and steaming and beaming. 
And rushing and flushing and brushing and gushing, 
And flapping and rapping and clappbg and slapping. 
And curling and whirling and purling and twirling. 
Retreating and meeting and beating and sheeting. 
Delaying and straying and playing and spraying. 
Advancing and prancing and glancing and dancing, 
Recoiling, turmoiling, and toiling and boiling. 
And thumping and flumping and bumping and jumping. 
And dashing and flashing and splashing and clashing. 

And so never ending, but always descending. 
Sounds and motions for ever and ever are blending. 
All at once, and all o*er, with a mighty uproar — 
And this way the water comes down at Lodore.' '* 
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CONVERSATION SIXTH. 

WATERFALLS. — FALLS OF MONTMORENGI. — CHAU- 
DIERE FALLS. CATARACT OF NIAGARA. 

The next day,Mrs. B. observed, " There are 
two American Falls, which, though not situated in 
the United States, I should not omit to mention. 
They are both in Canada, which, by looking at 
the map, you will see lies north of us. One of 
the Falls is nine miles below Quebec, on the river 
Montmorenci, and at some seasons of the year, 
a truly magnificent spectacle is here presented. 
The water rushes down a precipice, from a height 
of 220 feet, and exhibits a vast body of snow- 
white foam. Falling with great impetuosity upon 
the surface of the river below, a considerable por- 
tion of It recoils into the air in the form of spray 
or vapor ; and in the winter the vapor, freezing in 
the air, is converted into snow or sleet, and falls 
again in that state." 

" How curious that must be !" said Sophy ; 
" I should like to see a waterfall of snow.*' 

" There is another circumstance, that renders 
it still more curious," continued Mrs. B.; "the 
cokl,wbieh freezes the spray,freezes the river be- 
neath, so that the snow falls on the ice, which 
sustBlins it, and it accumulates, and tise^ Ivv ^$^ 
form of a sugar-loaf to a great \\e\^\.^ ^xv^ '^ ^ 
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Steep that the ascent is very difficult, and if you 
reach the top there is no way of getting down 
again but by sliding in a sitting position." 

" That would be good fun," cried the children. 

" The other Falls are in the vicinity of these, 
and are known by the name of the river (Chau- 
di^re) in whose course they occur. In height, 
they are about half the elevation of the Mont- 
morenci, but are well worthy of a visit on account 
of the surrounding scenery. Many of the falls 
in mountainous districts," continued their mother, 
" are not high, but they are grand, from the im- 
mense body of water precipitated." 

" I wonder that the greatest cataracts should 
not be in the highest mountains," said William. 

" Mountains," said his mother, " abound with 
small cascades, owing to the precipitous nature 
of the ground. They may be perpendicular, but 
they cannot consist of a large body of water, for 
a large body of water can be collected only from 
the union of a great number of streams after they 
have descended from the mountains, and are 
winding through the valleys in the form of rivers, 
to find their way out through the plains into the 
sea ; and when in their course they are joined by 
dther rivers, a much more considerable body is 
formed than can be found among mountains." 

" Certainly," said William, " the greatest 
quantity of water in a river must be where it ends ; 
not in the mountains lyhere it begins. But are 
there no cataracts falling into the sea ? How 
beautiful that wou]A be !" 
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'^ I do not know a singld instance of a riv6r 
falling precipitously from a high cliff into the sea,'' 
said his mother. 

'' It cannot be for want of high cliffs to fall 
from, I am sure," gaid Edward, ''for there are 
plenty of them by the se^-side." 

His mother observed, that ''rivers are apt to 
be frisky in their early diyS, when they are but 
little rivulets, leaping about from rock to rock, 
and rushing from i^ome stupendous projection 
perpendicularly to the ground ; but that, as they 
advance in life, they beconae much more steady 
aild prudent, winding cautiously through the 
valleys, and going a long Way round, ratl^er than 
dashing about as they did in the days of theif 
youth." 

The children laughed heartily at theur mother's 
comparison. " O yes!" said Gary ; " rivers 
are grown-up rivulets, and riVuletd are but little 
children." 

" But, mamma," said William, " as rivers can- 
not really be prudent, nor rivulets giddy, what is 
it that makes them appear so ?" 

" A very proper question," replied his mother, 
'^ without which, my metaphor might have led 
the oldest of yon into error. We have already 
observed that rivuletis which flow iii mountainous 
parts are often precipitated from great heights, 
owing to the very unequal nature of the ground. 
When they reach the valleys, they are in much 
less danger of such violent falls, and generally 
flow on, quietly winding round iViQ is\o\xql\3^vo&^ 
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till they reach the open country. There they 
have still less chance of being precipitated ; yet 
it sometimes occurs, as in the case of that noble 
river the Rhine, which, in the midst of a flat 
country, suddenly dashes down a considerable 
declivity with great violence, and, as the Rhine is 
a full-grown river, (as Gary says,) the cataract 
formed by so large a body of water, is magnifi- 
cent." • 

'' So, then," observed William, "the smallest 
but most perpendicular falls are among the moun- 
tains, and the largest in the plains." 

" But, mother, pray tell us about the big Falls 
that you yesterday promised to speak of at our 
next conversation," excliaimed Gary, and So- 
phy, and Willy, all at once. 

" The Falls to which I alluded," said Mrs. 
B., " are those of Niagara, which make a part of 
the northern boundary between the United States 
and Ganada. Although I have more than once 
visited them, and gazed hour after hour, and day 
after day upon them, with mingled emotions of 
wonder and astonishment, I am fully sensible that 
any description that I might attempt would con- 
vey but a feeble idea of them. As has been truly 
remarked by our distinguished countryman, Audu- 
bon, the celebrated naturalist, 'all the pictures 
you may see, all the descriptions you may read, 
of these mighty Falls, can only produce in your 
mind the faint glimmer of the glow-worm, com- 
pared with the overpowering glory of the merid- 
)an 3un.' Father Hennepin, a missionary, who • 
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travelled in this country in 1678, says, * Betwixt 
the Lakes Ontario and Erie, there is a vast and 
prodigious cadence of water, which falls down 
after a surprising and astonishing manner, inso- 
much that the universe does not afibrd its parallel. 
'Tis true, Italy and Suedeland boast of some 
such things, but we may well say they are but 
sorry patterns, when compared with this of which 
we speak.' 

"Messrs. Reed and Matheson, two ministers, 
who came here on a visit to the Baptist churches, 
published, on their return to England, ' A Narra- 
tive of a Visit to the American Churches ;' in 
which are the following remarks about Niagara. ^ I 
have been particular in my account of these Falls, 
because the world knows nothing like them.' * I 
have seen many falls, and with unspeakable de- 
light, but nothing to be named with this. It 
would, in parts, present images of them all ; but 
all, united, would not supply a just idea of it. It 
is better to see it than a thousand ordinary sights ; 
they may revive sleeping emotions, and so bring 
delight ; but this creates new emotion, and raises 
the mind a step higher in its conceptions of the 
power and eteirnity of Him, whom " to know is 
life eternal." The day on which it is seen, should 
be memorable in the life of any man.' I might 
spend the time allotted to many conversations in 
relating to you the remarks and opinions of cele- 
brated writers respecting Niagara, and yet the 
half would not be told you. Indeed, to do any 
thing like ample justice to the subj^ct^ vx viovii^ 
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require a volame of many p$iges. So varied is 
the sce^e presented to the beholder, according to 
the spot from which he takes hi? view, the aspect 
of the weather in which he beholds it, and the 
season of the year during whiph he visits it, that 
it is difficult tQ decide under what aspect, from 
what position, or at what season, it may best be 
described. Each has its peculiarities, but all will 
fill the mind with wonder and with awe. 

'' One of the most beautiful, graphic, and truly 
poetical despription^ I have ever met with, i^&Qia 
the pen of the Rev. Pr. Greenwood, of Boston \ 
its great length, (although, considering the writer, 
9nd the subject, it is by no meao$ top long for the 
gratification of the reader,) prevents noy making 
you acquainted with it now, but, at some leisure 
tiiQe, Edward inay read it to us.-' 

" But how is Edward to get it .^" inquired So-* 
phy, who was very de^iroujs of learning all that 
^\ie could about Niagara. 

'* He will fiad it in the TQken,for 1832," re- 
plied Mrs. B. ^^ There is another description, 
contained in a letter fron\ the Rev. Mr, Bascom 
to a friend, aad with a perus«|I of which I have 
beep, favored through the pages of the Knicker- 
bpcker, that | will p^mp^vinicate for your gratifi- 
cation %nd instr^ctipn. Mr* B* writes — 

" ' My P94R, E-- — r : J have seen, surveyed, 
and cpmrnuQed with the whole ! — and, awed and 
bewildered, ^s if enchanted before the revealment 
of B, jnyst&ry, I attempt to write* You ask 
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me in your last for some detailed, veritable ac- 
count of the Falls, and I should be glad to gratify 
you ; but how shall I essay to paint a scene that 
so utterly baffles all conception, and renders 
worse than fruitless every attempt at description ? 
In five minutes after my arrival, on the evening 
of the fifth, I descended the winding path from 
the Pavilion, on the Canadian side, and, for the 
first time in my life, saw this unequalled cascade 
from Table Rock; the whole indescribable scene, 
in, bold outline, bursting on my view at once. I 
had heard and read much, and imagined more, of 
what was before me. I was perfectly familiar with 
the often-told, the far-travelled story of what I 
saw ; but the overpowering reality on which I was 
gazing, motionless as the rock on which I stood, 
deprived me of recollection, annihilated all curiosi- 
ty ; and, with emotions of sublimity, till now un- 
felt, and all unearthly, the involuntary exclamation 
escaped me, " God of grandeur ! what a scene /" 
" ' But the majesty of the sight, and the interest 
of the moment, how depict them ^ The huge 
amplitude of water, tumbling in foam above, and 
dashing on, arched and pillared as it glides, until 
it reaches the precipice of the chutey and then, in 
one vast column, bounding, with maddening roar 
and rush, into the depths beneath, presents a spec- 
tacle so unutterably appalling, that language falters; 
words are no longer signs, and I despair giving you 
any adequate idea of what I saw and felt. Yet 
this is not all. The eye and the mind neces- 
sarily take in other objects, as parts o^ \\\e ^^w^ 

7 N\\. 
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panorama ; forests, cliffs, and islands ; banks, 
foam, and spray ; wood, rock, and precipice ; dim- 
med with the rising fog and mist, and obscurely 
gilded by the softening tints of the rainbow. 
These all belong to the picture ; and the effect of 
the whole is immeasurably heightened, by the noise 
of the cataract, now reminding you of the rever- 
berations of the heavens in a tempest, and then 
of the eternal roar of ocean, when angered by the 
winds. 

" ' The concave bed of rock, from which the 
water falls, some two hundred feet, into the almost 
boundless reservoir beneath, is the section of a cir- 
cle, which, at first sight, from Table Rock, pre- 
sents something like the geometrical curve of the 
rainbow ; and the wonders of the grand Crescent, 
thus advantageously thrown upon the eye in com- 
bination, and the appropriate sensations and con- 
ceptions heightened by the crash and boom of the 
waters, render the sight more surpassingly sublime, 
than any thing I have ever looked upon or con- 
ceived of. As it regards my thoughts and feelings 
at the time, I can help you to no conception of their 
character. Overwhelming astonishment was the 
only bond between thought and thought ; and 
wild, and vague, and boundless, were the asso- 
ciations of the hour ! Before me, the strength and 
fulness of the congregated "lakes of the north" 
were enthroned and concentrated, within a circum- 
ference embraced by a single glance of the eye. 

" ' Here I saw, rolling and dashing, at the rate 
of twenXy-fkVQ hundred millions of tons per day, 
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nearly one half of all the fresh water upon the sur- 
face of the globe ! On the American side, I be- 
held a vast deluge, nine hundred feet in breadth, 
with a fall of one hundred and eighty or ninety, 
niet, fifty feet above the level of the gulf, by a 
huge projection of rock, which seems to break the 
descent and continuity of the flood, only to increase 
its fierce and overwhelming bound. And turning 
to the Crescent, I saw the mingled rush of foam 
and tide, dashing with fearful strife and desperate 
emulation — four hundred yards of the sheet rough 
and sparry, and the remaining three hundred a 
deep, sea-like mass of living green — rolling and 
heaving like a sheet of emerald. Even imagina- 
tion failed me ; and I could think of nothing but 
ocean let loose from his bed, and seeking a deeper 
gulf below ! The fury of the water, at the ter- 
mination of its fall, combined with the columned 
strength of the cataract, and the deafening thunder 
of the flood, are at once inconceivable and inde- 
scribable. No imagination, however creative, can 
correspond with the grandeur of the reality. 

'^ ^ I have already mentioned, and it is important 
that you keep it in view, the ledge of rock, the 
verge of the cataract, rising like a wall of equal 
height, and extending in semicircular form across 
the whole bed of the river, a distance of more 
than two thousand feet ; and the impetuous flood, 
conforming to this arrangement, in makmg its 
plunge, with mountain weight, into the great 
Horseshoe basin beneath, exhibits a spectacle of 
the sublime, in geographical scenety , mvJaovsX ^^^- 
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haps a parallel ia Nature. As I leaned over Ta- 
ble Rock, and cast my eye downward upon the 
billowy turbulence of the angry depth, where the 
waters were tossmg and whirling, coiling and 
springing^, with the energy of an earthquake, and 
a rapidity that almost mocked my vision, I found 
the sceae sufficient to appal a sterner spirit than 
mine ; and I was glad to turn away and relieve 
my mind by a sight of the surrounding scenery- 
bays, islands, shores, and forests, every where re- 
ceding in due perspective. The rainbows of the 
Crescent and American side, which are only vis-? 
ible from the western bank of the Niagara, and in 
the afternoon, seem to diminish somewhat from 
the awfulness of the scene, and to give it an as- 
pect of rich and mellow grandeur, not unlike the 
bow of promise, throwing its assuring radiance 
over the retiring waters of the Deluge. 

" 'The "rapids," which commence nearly a 
mile above the cataract, and, sparkling in the sun, 
spread out, before the eye, like a sea of diainonds, 
seem admirably to give notice of what awaits be- 
low ; and when examined from a position on Goat 
Island, become extremely interesting, from the 
dash and foam of the broken flood, the noise of 
which, distinct from that of the great Fall, would 
remind you of the lofty murmurs of an Alpine 
forest, in the rising swell of the coming storm. 
In crossing the river below the Falls, you have 
one of the richest views of the whole cascade, 
that can possibly be imagmed ; and the rising 
bank and mossy rock, the lofty trees and lux- 
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uriant shrubbery on either side, are in fine keep- 
ing with the scene, and are essential to the unity 
and completeness of the picture. But what most 
interested me here, was the tumultuous tossing 
and whirling of the water, where its depth must 
be more than two hundred feet, and its width at 
least seven hundred yards. The whole mass 
seems to be heaving with infuriate life. A thou- 
sand counter currents and eddies meet, break, and 
mingle, in the general " torrent and whirlwind" of 
the waters. Within a circumference of two or 
three hundred yards, near the American shore, 
this singular action of the element gives the water 
an elevation of from five to seven feet, above the 
ordinary level, and the strong conflicting currents 
are seen tossing and struggling with volcanic force, 
like the Adriatic turned up from the bottom by a 
tempest. 

'' ' But the most appalling combination of won- 
der and awe was felt, when, after descending the 
spiral staircase at Table Rock, I passed under the 
great falling sheet. Divesting myself of the more 
burdensome part of my clothes, and girding an oil- 
cloth mantle about me, with a hood for the pro- 
tection of the head, I entered the hollow space, 
half luminous, half obscure, between the project- 
ing rock and the boundless mass of water pouring 
over its arch, like a sea of molten lead. In this 
way I proceeded one hundred and fifty or sixty 
feet, to ^' Termination Rock," a point beyond 
which no human being has ever penetrated ; and 

here, amid a tempest of wind and s^i^^^ ^1"^^'^^ 
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depriving me of respiration, I paused to look up 
and around, awed and agitated by the stirring gran- 
deur and sombre mysteriousness of all 1 could 
hear or see ! 

" ' The edge of the precipice, over which the 
water falls, is a projection of about fifty feet over the 
base where I stood. After remaining here for sev- 
eral minutes, and selecting «ome pebbles from the 
path at ray feet, with an increased sense of dan- 
ger, I effected my retreat, sincerely thankful, that 
1 had not purchased the gratification of my curi- 
osity with the loss of my life. I spent four days 
and nights, with the exception of a few hours 
for rest, in the examination of the Falls, and in sol- 
itude with the majesty of the engrossing scene — a 
majesty all its own — ^untyped and unshadowed by 
aught I had ever seen before ; and having sur- 
veyed the great object of my visit from nearly a 
hundred different points of view, I was mord tlian 
satisfied, that the Cataract of Niagara is a wonder 
in Nature, wholly unique in its kind, and affording 
a rich, if not an unequalled harvest, of interest and 
observation, to every beholder. Indeed, Nature 
seems to have done her work here in a mood and 
upon a scale of the most creative prodigality ; 
consulting alike, as the pagan poet would say, 
''her own amusement, and the admiration oi^ 
man." 

" ' My last look at the Falls was a night view, 
from the upper portico of the Pavilion ; the bril- 
liant lamps and mooned loveliness of an autum- 
na) heaven adding to the splendor of the vision. 
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From this point, amid the tremulous shaking of 
the earth and the heavens, in silent communion 
with the mighty cataract, the eye takes in a more 
extended range — ^the most magnificent of pros- 
pects. The whole scenery, diversified and yet 
one, is spread out before you in living beauty and 
picturesque majesty. You see the plains and 
forests above, the cliffs, and rocks, and islands 
around ; the dreadful precipice, and the bold 
sweep of the watery mass, while the fall of the vast 
pervading column strikes your ear like the thun- 
der-chorus of the "vasty deep," warring with its 
bounds ! 

" ' I felt about me a heart-reaching, spirit-stir- 
ring influence, that detained me until midnight ; 
and when I retired, fatigued and exhausted, and 
threw myself upon my pillow, it was only to feel 
the more intensely the power and expression, the 
oneness, the depth, the nameless grandeur, of the 
scene ; and ear and thought still lingered to catch 
and commune with the far-ofi* eludings of the 
flood, as they wailed to the bne the requiem of 
departed waters, and murmured to the other the 
melancholy dirge of their passing away.' 

"This description is in the main correct. In- 
stead of American side, however, I would substi- 
tute New York, the whole Falls being in Amer- 
ica. Writers, in speaking of the Falls, very often 
designate the United-States side as the American. 
Mr. B.'s description of the cataract has refer- 
ence particularly to the views presealed ^t^vs^ >5sNa 
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Canada side ; but some of the most splendid 
and interesting ones are upon the New- York 
side, and are spoken of by Dr. Greenwood, in 
the description I have already alluded to. The 
Schlosser Fall, mentioned by Mr. B. as the 
American Fall, is one hundred and sixty-seven 
feet, instead of one hundred and eighty or one 
hundred and ninety feet, in descent. Finally, tlie 
rainbow may be seen from both sides, and from 
all parts, provided the spectator is facing the Falls, 
with his back to the sun, though it is seen in all 
its splendor from the New- York side only in the 
forenoon, and the Canada side only in the after- 
noon." 

'' How I should admire to see this mighty cat- 
aract," exclaimed Sophy. 

" What nice fun it would be," said William, 
" to cross the river, as Mr. Bascom did, at the 
very foot of the Falls." 

" What a noble sight it must be," observed Ed- 
ward, " to behold, from Table Rock, the immense 
mass of waters rolling along and precipitatmg itself 
over the Horseshoe." 

" How I should like," remarked William, " to 
pass under the Horseshoe, and watch this great 
volume, as, curving over the brink of the precipice, 
high above, it dashes like a vast shower-bath into 
the gulf below." 

" I should prefer," replied Edward, " to enter 

the ' Cave of the Winds,' behind the Central Fall, 

which I remember Mr. Ingraham mentioned in 

one of his lectures on Niagara. I shall never 

forget the splendid pictures with wYieVx Vi^ ^ws- 
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trated his subject. I wish he had shown us the 
Ulterior of the Cave of the Winds." 

" Cave of the Winds !" exclaimed Gary, " the 
winds are not kept packed away there, are they, 
mother ?" 

" They are at all times found to prevail there," 
said Mrs. B., "and this name, given it by Mr. In- 
grahara, was suggested to him, he tells us, by Vir- 
gil's description of the Cave of -ffiolus, who was 
the fabled god of the winds ; for here is, liter- 
ally, 'a place pregnant with boisterous winds,' if 
not as literally, 'the native country of storms.' 
' Here, King -^olus, in a vast cave, controls by his 
authority, and restrains with chains and in a prison, 
the struggling winds and the roaring tempests ; 
wiiile they, indignant at their captivity, roar around 
the barriers of their prison, and the whole region 
shakes with the great murmur of the mountain.' 

" Mr. I. is completely wedded to the Falls, and 
is a perfect enthusiast in all that relates to them ; 
he has devoted much time and no little industry 
to an investigation of their history, and an ex- 
amination of their phenomena ; he has made him- 
self familiarly acquainted with every thing of mo- 
ment at or in the vicinity of this great wonder of 
the western world. Being anxious that others 
should have it in their power to become acquaint- 
ed with, and to enjoy, the beauty and magnificence 
which Nature has on so grand a scale here dis- 
played, he has published a little guide, with which 
all visiters should supply themselves."* 

♦ * A MannaJ for the Use of Visiters to iVift Y«\\* o^ ^vm^^- 
Bjr Joseph Wentworth Ingrahara.' 
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" The time allotted to our conversation has ex- 
pired, and we must take leave of Niagara. I 
know not how 1 can better close my remarks, 
than in the following expressive lines of Brainard, 
which so clearly manifest that the poet, whilst 
beholding the scene described, did not fail ' to 
look through Nature, up to Nature's God.' 

" * The thoughts are strange that crowd into my brain. 
While I look upward to thee. It would seem 
As if God ponr'd thee from his hollow hand. 
And hung his bow upon thine awful front ; 
And spoke in that loud voice, which seem'd to him 
Who dwelt in Patmos for his Saviour's sake, 
** The sound of many waters ;" and had bade 
Thy flood to chronicle the ages back. 
And notch His centuries in the eternal rocks. 



<f I 



Deep calleth unto deep. .And what are we 
That hear the question of that voice sublime ? 
O ! what are all the notes that ever rung 
From war's vain trumpet, by thy thundering side ! 
Yea, what is all the riot man can make 
In his short life, to thy unceasing roar ! 
And yet, bold babbler, what art thou to Him 
Who drownM a world, and heap'd the waters far 
Above its loftiest mountains ? — a light wave. 
That breaks and whispers of its Maker's might.' " 
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CONVERSATION SEVENTH. 

COMPARATIVE MAP OF RIVERS. LARGE SCALE OF 

NATURE IN AMERICA. DRIVERS AMAZON AND GAN- 
GES COMPARED. RIVERS IN EUROPE. BOUNDA- 
RIES OF COUNTRIES MARKED OUT BT THE DIREC- 
TION OF RIVULETS. SIZE OF RIVERS GENERALLY 

CORRESPONDING TO THEIR LENGTH. RIVERS FLOW- 
ING THROUGH VALLEYS INTO BASINS. 

At the commencement of the conversation on 
the following day, Mrs. B. showed her children 
a comparative map of the principal rivers. They 
examined it with great interest. 

" I am sure," said Sophy, " the real rivers 
must wind about much more than they do here in 
the map ; for they run so straight that you would 
suppose they never met with a rising ground to 
turn them out of their way." 

" If their course were described as winding as 
it really is in Nature," replied her mother, " it 
would have been impossible to have delineated 
them in the map ; but their proportional lengths 
are exactly preserved." 

" Let me see," said William, " which is the 
longest. It is the River Mississippi, if we follow 
up its main branch, the Missouri ; and next to that 
the River Amazon, another American river ! So 
that North America can boast ot ^o^^e^^vR^^^ 
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first, and South America the second river in the 
world. Well," continued he, with a look of 
surprise, " they have neither mountains, nor cas- 
cades, nor rivers, nor any thing of the largest 
size in England, although, from the sneers of many 
of her captious travellers, one would suppose 
every thing was on the grandest scale there ^ and 
on the most diminutive here.^^ 

" You must not rely too much upon the ac- 
counts of itinerants who publish works, not to 
communicate knowledge or truth, but as a means 
of putting money in their pockets. Consult works 
of established reputation, issuing from sources of 
responsibility and acknowledged worth, and you 
will never be misled on such points. England 
makes up for these deficiencies by her perfection 
in the useful arts. There is no country more cel- 
ebrated for its machinery and manufactures than 
England ; and it is a fair inference that a people 
must be very wise and highly industrious, who 
make so many, and in a great degree, such excel- 
lent things. But though England is beautiful, and 
its vegetation luxuriant, we must look to other coun- 
tries for natural grandeur. 'America may boast 
not only of the largest rivers, but its vegetation in 
general is on a more magnificent scale ; the trees 
are both larger and taller ; the forests of immense 
extent ; in short, the New World seems to be of a 
more gigantic stature than the Old one." 

" So, then," said Sophy, "the New World has 
outgrown the Old one, like a daughter who grows 
raJJer than her mother." 
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'^ All the countriei^ iii the world, my dear, you 
must remember, are of the same age, having been 
created at the same time ; and America is called 
the New World only because it has been newly 
discovered, or rather was rediscovered, (in 1492,) 
nearly three hundred and^ty years ago." 

*' But why, mother, do you say rediscovered ?" 
asked Edward ; '^ this Country certainly was not 
known previous to the time of Columbus, was it ?" 

^^ The generally 'reeeived opinion has been that 
it was not," replied Mrs. B. ; *' but a recently-pub- 
lished work of a very learned Society in Copen- 
hagen, satisfactorily shows, as the result of their 
mvestigaticms, carried on for a series of years in 
Europe and this Country, that America was dis- 
covered as early as 982, and was visited by vari- 
ous voyagers, from Greenland and Iceland, for 
many years in succession, during a considerable 
period, and even to within a century of the time 
that Columbus flourished. But our present pur- 
pose is to view Scenes in Nature, and not to study 
events in History, therefore we cannot pursue this 
interesting subject further." 

^' The h%bestmatm^aifM," said William, ^^ are 
not IB America, for the Andes are lower than the 
Hin»iialeb Mountains m Asia. And I wonder," 
added he, after a little reflection, '^ that the high- 
est mocmtains should not produce the largest riv- 
ers, for you know the higher the mountains, the 
further the rivulets will have to descend, wbetlier 
they flow outside or inside the mountain, so the 

8 ^vt. 
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greater will be the number and size of them to 
make a river." 

" But," observed his mother, "the rivulets do 
not descend merely to the foot of the mountain. 
When united together, to form a river, it must 
find its way to the sea ; and the more country it 
passes over before it reaches the sea, the greater 
will probably be the number of streams that will 
join it in its course. Now, the river Amazon, 
which crosses the whole continent of America, 
and is no less than seven hundred leagues in length, 
traverses a much greater extent of country than 
the Ganges, before it reaches the sea." And 
Mrs. B. pointed out to her children, on the globe, 
the course of the Amazon, which takes its rise 
near the city of Lima ; and that of the Ganges, 
which flows from the Hinmialeh Mountains. 

" But, mamma," said Edward, " the River 
Amazon would have had but a very short way to 
go if it had run into the Pacific Ocean, instead of 
crossing the whole, and the widest part, of the 
continent of South America, to fall into the At- 
lantic Ocean." 

"The river," replied his mother, "has no 
choice, but must flow where the ground descends. 
Now, since the River Amazon takes its rise on the 
eastern side of the Andes, it could not get to the 
western side of that range of mountams without 
flowing upwards, which you know is impossible ; 
it must, therefore, continue its course on the same 
side of the mountain as that on which the spring 
Grst gushes from the ground." 
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** And besides," said William, " the use of a 
river is not to fall into the ocean, where it is lost, 
but to water the country it runs through, and make 
the grass, and corn, and trees grow." 

" Very true," said his mother, **and it is wise- 
ly ordered, that the river takes the longer course 
instead of the shorter one, for it waters and fertil- 
izes an immense tract of country before it falls 
into the Atlantic Ocean ; whilst, if it had flowed 
westward, it would have been scarcely of any use, 
being so soon swallowed up by the Pacific Ocean. 

" There are, however, many rivers which take 
this latter direction, but I should call them rather 
torrents than rivers ; for, having to descend from 
these high mountains to the level of the sea b so 
short a space of country, they roll along with pro- 
digious impetuosity. In the neighborhood of the 
equator, the Andes are not above two hundred 
miles from the sea, and during this space the riv- 
ers descend nearly ten thousand feet ; their velo- 
city is therefore very great, but far from uniform, 
as they are frequently precipitated in cascades." 

Mrs. B. next showed her children the map of 
Europe, and told them to observe that the rivers 
which take their rise in the Alps do not all run 
into the Mediterranean. " The Rhine," said 
she, pointing it out to them, ^' directs its course 
to the German Ocean, because it springs up on 
the northern side of the Alps. It is for this rea- 
son that, on crossing a mountain, all the little riv- 
ulets flow down towards you ; but no sooner do you 
pass the summit, and begin to desceivdi ow ^^ 
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Other side, than the rivulets flow on before you. 
In traversing the Simplon, they seemed to me 
like so many playful children, who, while frisking 
and gambolling about, were leading me into Italy. 

" The same you will find to be the case in trav- 
elling over the AUeghanies, should you ever cross 
those mountains on your way to Pittsburg and other 
thriving cities of the west, which, almost magic- 
like, have sprung up m such numbers within a few 
years past." 

"O, yes! I understand that," said Sophy; 
" rivulets must flow downwards ; so, when you 
go up the Simplon they come down in a very 
friendly manner to meet you ; but no sooner have 
you reached the top, than they run away from 
you." 

' ' You must, however, observe," said her moth-* 
er, " that these are two different sets of rivulets ; 
those which flow towards Switzerland, taking their 
rise on the northern side of the mountain, and 
those which descend in Italy on the southern side ; 
for the same rivulet cannot flow both ways." 

^'But supposing a spring were to gush out 
from the very top of the mountain," said Caro- 
line, ^' which way would it flow ?" 

" K I were the spring," said Sophy, " I should 
choose Italy : but then I have heard that Swit- 
zerland is a very beautiful country too." 

"You need not trouble yourself about the 
choice, Sophy," said William ; " for no spring 
could gush out at the top of a mountain. Where 
iFould it come from, pray i a reservoir of water in 



i 
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the air ? for you know the spring must lie always 
lower than the reservoir whence it flows." 

"That is true," said his mother; *'but there 
is a reservoir of water in the air, William, and 
that is rain, which, though it does not produce 
springs, gushing out from under ground, pro- 
duces a great many rivulets, flowing down the 
surface of the mountain, the direction of whose 
course is determined by the ridge which forms the 
summit. Every drop which falls to the north of 
this imaginary line descends towards Switzerland ; 
every drop which falls to the south of it flows 
towards Italy. 

" The different course of these rivulets," con- 
tinued Mrs. B., " often serves as a boundary to 
separate countries. For instance, the Pyrenees, 
you know, divide France from Spain ; but what 
part of this chain do you suppose belongs to 
France, and what part to Spain ?" 

" I think," said Edward, " that it would be 
fair that all that side of the chain of mountains 
towards France should belong to that country, 
and that the opposite side should belong to Spain ; 
so the line which separates the two countries 
should run along the ridge at the top of the moun- 
tains." 

" True ; yet it would be difficult to make out 
exactly which was the highest ridge along a chain 
of mountains that is very irregular, if it were not 
for the course of the rivulets ; but these mark it 
out precisely." 

" And is this the way the Uu^ \a is»N!reL\«r 
8* 



90 DIRECTION OF RIVULETS 

tween all countries separated by mountaiiis ?" 
inquired Edward. 

'* I am sorry to say that it is not," replied his 
mother. ^^ The chain of the Jura rises between 
France and Switzerland ; but instead of this nat^ 
ural division taking place, the French have ac- 
quired possession of a considerable part of the 
Jura on the Swiss side of the mountain ; while, 
on the other hand, the Alps, which divide Swit- 
zerland from Italy, belong almost wholly to Italy. " 

^^ And pray, mamma," said Edward, ^^ is the 
size of a river according to its lei^h ? I think it 
ought to be so ; for the more country it flows 
through, the more streams will jcxin it aad increase 
its size." , 

^^ That is not always the case," replied she ; 
^' it depen(k a great deal on the nature of the 
country. A river may sometimes dow a long way 
without being joined by any other stream ; whilst 
at other places it may during an equal distance be 
joined by so many streams as to double or tripld 
its quantity of water ; but in general the largest 
rivers are also the longest." 

^' There cannot be any very large river in Engf- 
laiad," observed Sophy, ^^ because, being an 
island, it cannot have far to go before it reaches 
the sea." 

^^ Oonsidermg the small extent of the island," 
replied her mother, ^^ the rivers in England run 
over more groiotd than you would suppose. This 
is owing to the inequality of the land, which obli- 
gBM tbv wers to be cootiraially changing their 
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course, and to wind about to avoid the rising 
ground." 

*' I wonder at that," said Caroline, ** because 
there are no high mountains in England.'* 

^' It does not require a mountain," said Ed- 
ward, ^^0 make running water change its direc- 
tion ; it can no more rise over a mole-hill than 
over a mountain." 

" It is true," said Mrs. B., ** that the slight- 
est rising ground is sufficient to turn aside a river ; 
and it frequend^ happens that a river winds more 
in a {^b, not quite level, than it does in a valley 
enclosed bj high mountains. 

<^ When a river issues from a valley into the 
&pen country, it continues seeking the lowest 
ground : it is therefore bounded on each side by 
higher grounds ; but as the plain is wide and large 
instead of being long and narrow, its form is that 
of a basin rather dian a valley, and the course of 
ihe river through the basin will point out its low- 
est part. Now, as all the neighboring streams, 
which take their rise in the surrounding high 
grounds, will flow towards the lowest part, they 
will consequently fall into the prmcipal river. 
These smaller streams are called in French ver- 
aanSy which^ literally translated, means pourers ; 
or perhaps we should more properly call them 
feeders, as these streams feed the chief river." 

" O! but I like the name of pourers better," 
cried Caroline, whose imagination led her to think 
of a wash-hand-basin ; *' they all pour water into 
the basin : but then," added ahe, ai\.e;t x^^^^'eo^ 
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a little, ^^ the water in the basin would make a lake 
instead of a river." 

" You must not carry the comparison of a 
wash-hand-basm too far," said her mother. " I 
did not speak of a basin of standing water, but 
of one of land, through which, a principal river, 
joined by neighboring streams, flowed. And for 
this purpose,one part of the basin must be lower 
than the other, to enable the river to flow on to 
the sea. When you are better acquainted with 
geography than you are at present, you will be 
able to trace on the map, not only the form of 
the basins through which the prmcipal rivers flow, 
but to point out the tributary streams, and to as- 
certain the comparative elevation of the different 
parts of the basin." 

^^ I think I could do that now," said Sophy ; 
'^ for the highest parts of the basin must be 
where the smaUer streams take their rise ; and 
the lowest part where they fall into the principal 
river. " 
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CONVERSATION EIGHTH. 

WHY TOWNS ARE USUALLY BUILT ON RIVERS. — LAND 
AND WATER CARRIAGE, STEAM-BOATS. — GROWING- 
BOATS. RATE OP WAGES. — TOWNS FORMERLY 

BUILT ON HILLS ROME ; BOSTON, OR TREMOUNT. 

The next day the children were busy, studying 
the rivers on the map of Europe. 

" What a great number of towns there are by 
the side of the rivers in this map, mamma," ob- 
served Sophy ; ^^ I can hardly find a single town 
that has not a line running through it, represent- 
ing a river. I wonder people should be so fond 
of living close by a river ; I think it much pleas- 
anter to live on a hill, where you have pure air 
and a fine prospect." 

'^ But cannot you guess any reason why the 
neighborhood of a river should be preferred .^" 

^' Perhaps, that people may catch fish in it for 
their dinner," said Caroline. 

" Or, perhaps," observed William, "for the 
pleasure of bathing and swimming in summer, 
and sliding and skating in winter." 

^* There are much more important reasons 
than those to induce men to build towns on riv- 
ers," said their mother. " A great number of 
things are wanted in a town which are obliged to 
be brought not only from the sutrouivtfvci^ c^vscvxrj 
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but from very distant parts ; it is therefore desi- 
rable to have a manner of conveying them which 
is easy and cheap, and the carriage of goods by 
water costs much less than it does by land. Stone 
and timber for building, and coals for burning, are 
such bulky materials, and so heavy, that it would 
be very difficult and expensive to bring them in 
wagons. The ships and barges, that convey them 
on rivers, will not only hold a great deal more 
than a wagon, but, requiring no horses to draw 
them, will cost much less." 

*' True," said Sophy ; *' when things are 
brought in a wagon, you must not only pay for 
the wagon, but for the horses that draw it." 

" And not only for the horses," observed her 
mother, ^'but for the com and hay which the 
horses feed on. Now, the wind serves for horses 
to vessels, either at sea or on rivers." 

" The wind serves for horses !" cried Gary, 
quite puzzled, " how is that ?" 

" Why," said William, " does not the wind 
make the ship go on ? only it pushes it, instead 
of pulling, as horses do. That is, it pushes the 
sails, which are fastened to the masts, and the sails 
cannot move without the ship moving along with 
them." 

" Well, I wonder I never thought of that," 
said Gary: "what a nice cheap horse the wind 
is ; for you need not buy it as you do a horse, it 
comes all of its own accord for nothing ! and be- 
sides it don't eat and drink like horses, nor want 
a stable to live Jn, nor a groom to clean it ; and 
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then it is so strong sometimes, that it will do more 
work than a great number of horses." 

** Yes ; but," said Edward, " sometimes the 
wind is a very restiff horse, for it will go the way 
it likes, and all the whips in the world, or all 
the spurs either, would not make it change its 
course." 

" That is very true," said his mother ; " but 
though we cannot change the direction of the 
wind, we may set the sails in such a manner that 
a wind blowing sidewise on the vessel will drive 
it up or down the river just as well as one that 
blows exactly behind the vessel. It is only when 
the wind is directly against the vessel that it can- 
not get on, and must remain at rest till the wind 
changes.", 

^^But that must be very inconvenient, mamma, 
if the things are wanted in a hurry," said Sophy. 

** So it is," replied her mother ; " but there 
are many expedients to remedy this inconveni- 
ence. If the vessel is a barge [flat-bottomed boat] 
going down a river, the current, which you know 
always flows downwards, carries the barge along 
with it." 

" But then," said Sophy, " if the barge hap- 
pens to be going up the river the current will stop 
it, or make it go back again." 

" O ! mamma," said Caroline, " I know what 
is done then. Don't you remember the towing- 
path which we once saw alongside of a river, 
where a horse tied to a long rope pulled the 
barge .?" 
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" So. then^ you see, you are obliged to bavQ t 
horse after all ;" said Edward. 

"But ouly one horse,'' replied Gary, "to 
draw a barge through the water, — a barge which 
will hold as many goods as would require perhaps 
a dozen wagons and fifty horses to draw them on 
the road." 

" But then how very slow it moves." 

" That does not signify," said hia mother, 
^^ for things which are not wanted in a hurry ; 
and when haste is necessary, there is abetter con<- 
triwance." 

" I guess what you mean, mamma," cried Ed- 
ward, " a steam-boat. O ! a steam-boat is the 
cleverest contrivance of all, for then one need 
not care which way the wind blows : that is the 
way to manage the restiff horse." 

" Or, rather, to do without it," observed bis 
mother ; " for steam does not change the wkid, 
but enables the vessel to go against it." 

" Besides^ a steam-boat does not cost any 
more than a ship sailing," said William, " for it 
neither eats nor drinks." 

" If it does not eat," said his mother, " it eoor 
sumes a great deal." 

" Consumes !" repeated William, " how can 
it consume without eating or drinking ? O!*' 
continued he, recollecting himself, " I know what 
you mean ; it consumes a great deal of watcnr to 
make the steam. But then, water costs notfaobi;, 
so that would not add to the expense." 



STEAM-BOATS. 97 

" And how do you turn water mto steam, Wil- 
liam ?" 

" O ! now I understand it : the steam-boat 
consumes fuel to make a fire, to boil the water 
and turn it into steam ; and as a great deal of steam 
must be made to push on the vessel, a great deal 
of water must be boiled, and a great deal of 
wood or coal must be burnt, and that must cost 
a great deal of money." 

" Why, William," said Sophy, laughing, " I 
thought, with all your * great deals,' following one 
another, that you were going to tell us the story 
of ' This is the house that Jack built.'" 

" And there is one more ' great deal' that you 
have not reckoned," said Mrs. B. ; " the steam- 
engine itself, in which the water is boiled, and 
which moves the boat, is a very expensive ma- 
chine." 

" Yes, but that is once for all," observed Wil- 
liam ; " not like the fuel, which is burnt every 
day." 

" True," said his mother ; " the steam-en- 
gine, being of metal, and very strong, will last 
many years, but not forever ; it will wear out at 
last. 

" However, though a steam- vessel appears to 
be a more expensive mode of conveyance than a 
sailing vessel, it saves a great deal of time by 
going so quickly, and is so clever in mastering 
the wind, that steam vessels are getting more and 
more into use every day. Then, when the vi\sxd 
is favorable^ a sail is sometimes p\i\. \rp, wv^ ^^ 

9 \\\- 
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wind helps to move the vessel, and less steam is 
required, and less fuel coasumed. 

" So, then, between sailing-boats, and towing- 
boats, and steam-boats, there can be no difficulty 
in carrying things to the town," said Sophy, 
^' provided there is a river. But, mamma, there 
is one sort of boat that you have forgotten, and 
that is a rowing-boat. You know John Baxter, 
who has such a nice garden by the river-side, 
carries all his fruit and vegetables to market in 
his rowing-boat ; while poor Thomas Harper, 
whose garden is not near the river, is obliged to 
carry his things in a cart. 1 have often heard 
him say how he wishes he could bring them by 
water, and then he need not be at the expense of 
keeping a horse and cart." 

'^ And what a number of people go to market 
on foot in the country," said Caroline, " carrying 
their eggs, and butter, and chickens, in bas- 
kets." 

''When they live so near the market-town," 
replied her mother, '' as to be able to walk there, 
any other conveyance is unnecessary. But to 
many large towns, as New York, for instance, a 
great part of the vegetables to supply the market 
are brought in boats ; whilst to others, like Phila- 
delphia, they are brought partly in boats, and 
partly from the surrounding country, in wagons ; 
and to others still, they are transported by the 
latter conveyance only. 

" There is no doubt," continued she, " but 
that water carriage, of whatever kind, is cheaper 



RATE OF WAGES. 99 

« 

than land carriage ; but a rowing-boat is the most 
expensive of all kinds of water carriage, because 
the men who row must be paid wages, which 
costs more than feeding horses. Do you remem- 
ber when we made a little excursion in the har- 
bor, we had four men to row us, and we had to 
pay each of them for his labor." 

^' But then John Baxter rows the boat himself, 
mamma, so he has nobody to pay." 

" And if John Baxter was not rowing liis 
boat he would be doing something else, would he 
not .?" 

' ' O yes ! he is all day long working in his gar- 
den when he is not rowing ; and when he is, he 
is obliged to hire a man to work in his garden, or 
else he says it would be all spoiled." 

" Well, then, if he pays a man to work in his 
garden, it comes to the same as if he paid him to 
row his boat." 

''Yet I wonder," said William, '*that the la- 
bor of men should cost more than that of horses ; 
for, besides feeding and taking care of the horses, 
you must buy them." 

'' Men are hired for wages," replied his mother, 
" and as they work for you or not, as they choose, 
they will not do it unless the wages you offer 
them be suiBcient to buy them food and clothing, 
both for themselves and for their children who 
are too young to work, and also to pay the rent of 
their cottage or lodging, with many other things 
they want. And all that costs more than buying 
and feeding horses." 
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" Then the labor of men is the dearest of all," 
said Caroline ; "next, that of horses ; then boats 
of every kind, but sailing-boats and steam-boats 
are the cheapest of all !" 

" Yes," replied her mother ; " and water car- 
riage being so much cheaper than land carriage, 
accounts for so many towns being built on rivers ; 
and if you could observe the prodigious number 
of vessels there are sailing up and down our riv- 
ers to carry goods to and fro, some from the most 
distant parts of the world, you would be convinced 
of the advantage of locating towns near the water." 

" A very great number of years ago, when peo- 
ple were barbarous and cruel, and had not good 
laws to protect their persons or their property, 
they thought more of their safety than of any thing 
else. They then used to build their towns on 
the summits of hills, because they could there the 
most easily fortify and defend them against an 
enemy. There are still a number of these towns 
perched on the pinnacle of a hill, in Italy ; but 
now that mea are become more civilized, and that 
the laws defend them better than walls and fortifi- 
cations, they find it extremely inconvenient to live 
at such a height. In Sicily the inhabitants of towns 
perched on the tops of hills pay dear for their 
safety, for they are obliged to carry up every thing 
they want, even fire-wood and water." 

"But, mamma," said Caroline, "they must 
have a beautiful prospect, and the air must be very 
pure." 

'* True, but people seldom enjoy the beauty 
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of a prospect while they feel the toil of carrying 
every tbmg they want up so great a height." 

'^ And diey can have no water carriage to help 
them," said Sophy, laughing, " for no river flows 
up-hill." 

" I remember," said William, *' that the Ro- 
man history says that Rome was built on seven 
hills ; but they could not have been large ones, 
since there were seven in one town. Then you 
know the River Tiber runs through Rome, so that 
it had the advantage of water carriage." 

" And Boston, I have heard," continued Wil- 
liam, '' was called, by the first settlers, Tremount, 
on account of its three hills." 

*' Three hills !" exclaimed Caroline, '' I should 
like to know where they are ?" 

"Why," replied William, "there is Copp's 
Hill, nearly opposite Charlestown, from which spot 
the British (then our enemies, but now our fast 
friends) made their attack upon Bunker's Hill, 
in the Revolutionary War, 1775 ; next there is 
Fort Hill, in the east part of Boston, which is 
now a promenade-ground, but received its name, 
as I have read, from a fort being built on it ; (up- 
wards of two hundred years ago ;) and the third 
hill is—" 

" I thought you would have hard work to make 
out your story," said Caroline. " Now I re- 
member, the third hill was dug down, long be- 
fore we were bom ; it was called Beacon Hill. 
Mother can tell us about it," added William. 

" Yes, I have been upon it o(leu\un&^ vclvsx^ 
9# 
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childhood. It was situated just back of the State- 
House, and was called Beacon Hill, because there 
was fixed upon it a barrel of tar, the firing of 
which was to serve as a beacon, to alarm the peo- 
ple round about, in case of the approach of an 
enemy. It was a fine spot for health and exer- 
cise, and was a place of much resort by the in- 
habitants and strangers. From its top there was 
a fine prospect of the harbor and bay, and a charm- 
ing view of the surrounding country." 

" What a pity that it has been dug down," 
said Caroline. 

'^ It is indeed a great pity," added William, 
^' and I suppose that the Bostonians, who have 
reason to pride themselves on their delightful 
Common, and upon the scene presented from the 
cupola of their State-House, which, with one ex- 
ception, is said to be the finest of the kind in the 
world, would be willing to pay almost any sum, 
if the hill could be put back again." 

''One would think so," observed Mrs. B., '* and 
yet, within two or thi'ee years past, I am told that 
another beautiful eminence has been levelled for 
the purpose of making house-lots. It is greatly 
to be regretted, that in active, thriving cities and 
towns, comfort, convenience, and all that con- 
tributes to the health of the people, and the orna- 
ment of the places, too often fall sacrifices to a 
spirit of speculation, and desire for the accumula- 
tion of wealth. 

'' I am glad to see that a different spirit has 
prevailed among the projectors of many towns at 
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the west, which has induced them, whilst look- 
ing out for their private interest, not to lose sight 
of the public weal. 

^^ But we are widd^rwaiidering from the subject 
of our conversation. I would observe, however, 
that the three hills mentioned by William have 
generally been supposed to be the ones which 
gave to the present Boston the name Tremount ; 
but we are informed that this is a mistake ; that 
they were three little rising hills on the top of a 
high mountain, at the northwest side of the town ; 
from which it appears, that these three eminences 
constituted a part of one hill, or ^ mountain,' as an 
early historian called it, of which Beacon Hill was 
the highest peak or summit, and which stretched 
along from Hanover-street, (which is not far from 
the Tremont House, where we stopped when in 
that city,) over to the water, near Cambridge 
Bridge, the Mill-dam, and the foot of the Common, 
where an elegant public garden has been recently 
laid out. William's reference to Rome and her 
seven hills, reminds me of an observation of a 
late antiquary, who wrote an interesting ' De- 
scription of Boston,' which abounds in much curi- 
ous matter. ' The descendants of the first set- 
tlers,' he writes, ' regarded these hills with a kind 
of religious veneration, and Boston Is not less dis- 
tinguished for her three hills, than Rome for her 
seven.' But, alas ! we must add, that this, her 
glory, has long since departed. 

" To conclude our present conversation, I would 
remark, the towns that are situated Xo tive ^^aX^'sx 
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advantage are those on a navigable river, that is 
to say, one that is deep and wide enough for large 
vessels to sail on, for then the inhabitants can not 
only get what they want from their own countr}*^ 
by water carriage down the river, but the large 
vessels from foreign countries will bring them 
goods up the river." 
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CONVERSATION NINTH. 

A REAL SPRING VISITED, AND FOLLOWED TO ITS 
JUNCTION WITH A RIVER.—INTERMITTING SPRINGS. 

AN ISLAND IN THE RIVER. THE SEA. ISLANDS 

IN THE SEA. THE SUMMITS%OF SUBMARINE MOUN- 
TAINS. SEA-WEEDS AND FISHES. BATTLE BE- 
TWEEN A WHALE, A SHOAL OF HERRINGS, AND A 
FLOCK OF SEA-GULLS. 

In the afternoon, Mrs. B. gave her children a 
great treat ; she took them to see a real spring, 
which gushed out of the ground, about half a mile 
from the house. 

*' How prettily it bubbles up," said Sophy, 
''just as if it was glad to come out of that dark 
hole into the open air, and see daylight." 

" But I da not understand this spring," said 
William, thoughtfully ; " there is no mountain 
here, not even a hill ; the ground is quite flat, and 
yet the water rises out of it, which I thought water 
could not do." 

" This spring," said his mother, " comes from 
a pond, or reservoir of water, which is hidden in- 
side the hill you see yonder, about half a mile 
distant. There was no opening, by which the 
water could get out on the side of the hill ; so it 
went on, running down internally, till it reached 
this spot; and here it has made \ls vj^^ ovsX-Aot 
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you see the hill in which the reservoir is con- 
cealed is considerably higher than the ground on 
which we stand ; and you must know that when 
a spring comes from a reservoir which is in higher 
ground, the water springs upwards, almost as high 
as the reservoir from which it proceeds. But you 
must be content to take this for granted, for you 
are too young to understand the cause of it." 

" I suppose," said Gary, " its springing up in 
this manner is th^ reason of its being called a 
spring." 

" No doubt," replied her mother. 

" And where does this pretty little brook that 
runs from the spring go to ?" inquired Sophy. 

" It runs into the river about a mile off. If 
you would like to see the rivulet fall into the 
river, I do not think it will be too far for us to 
walk." 

" O no!" replied the children, all together ; 
" we should like of all things to follow the dear 
little rivulet." 

" If you did," replied Mrs. B., "you would 
not reach the river to-night, for the rivulet winds 
so much in its course, that I dare say it runs four 
or five miles before it reaches the river, whilst, 
if we walk thither in a straight line, the distance 
will scarcely be above a mile." 

Edward had scrambled up a steep bank by the 
road-side, and called his brother and sisters to 
come up to him, as he could see the rivulet wind- 
ing about for a long way. 

^'But I see nothing to make it wind about so," 
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said Sophy, ^^ for the ground is quite flat. I do 
think it does it to amuse itself, as we do when 
we are at play. You said, mamma, young rivu- 
lets love to be frisky ?" 

" If it could see and feel," replied her mother, 
^' I should not wonder at its amusing itself in 
wandering about such a pretty green meadow ; 
but as it cannot, it simply follows the law of Na- 
ture in flowing downwards. If the ground were 
perfectly level, or flat, as you call it, the water 
would spread over it to the right and the left 
instead of flowing onwards ; but where the stream 
flows the ground certainly descends, and if it de- 
scends winding instead of in a straight Une, it is 
because some slight rising of the ground occurs, 
which, though imperceptible to our eyes, turns 
the river out of its straight-line course." 

" Then would a river always flow in a straight 
line if the ground were quite even .'*" 

" Certainly ; but as the ground is seldom per- 
fectly even for any length of space, a river seldom 
runs in a straight line for any considerable dis- 
tance." 

The family then followed a path which took 
them straight to the river, but during the walk 
they seldom entirely lost sight of the rivulet. 
They saw it sometimes near at hand, at other 
times far distant ; and twice they had the pleasure 
of seeing it joined by other little brooks, which 
considerably increased its size. As they went 
on, Edward observed ^ bed of sand and small 
pebbles, which looked as if a TVv>AeX >KaA w^i^ 
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flowed there, but was now dry. His mother said 
she supposed that to have been the case, and 
probably the rivulet had ceased flowing because 
there was not water enough in the reservoir to 
supply it. She told him that when the reservoir 
was not filled up to the opening whence the rivu- 
let flowed, no water could come out, and the 
spring must cease to flow, and the bed of the riv- 
ulet remain dry, until fresh rains should have re- 
plenished the reservoir, and then it would flow 
again. Such springs, she observed, were called 
intermittent, because they intermit, or alternately 
flow and become dry. 

They now came within sight of the river, and 
hastened to the spot, where they beheld their 
little rivulet plunge into it. Caroline could not 
help exclaiming, " O ! poor dear little stream ; 
it is quite cruel of the river to swallow it up." 

" No," said Sophy, '' I don't think so. The 
little brook seems to me as if it were running into 
its mother's arms ; and you know, Gary, that it 
is not destroyed, but runs along with her, as you 
do by the side of mamma. But I suppose," con- 
tinued she, " there is an end of the river too, 
before it reaches the sea ; for it is but a little 
one, and it must run a great many miles before it 
gets there." 

" Yes," said her mother ; *' it falls into a larger 
river about six miles distant ; but if we walk a 
little further we shall see an island in the river." 

" O dear !" exclaimed the children ; " a real 
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island ?" and they ran eagerly forward, each trying 
to be the first to reach it. 

It was a small island, planted with weeping 
willows, whose long slender branches hung down 
and trailed in the water. There was a pretty 
little rustic bridge, which led from the river's brink 
to the island ; and the children skipped over k, 
and placed themselves on a seat made of the rough 
branches of trees, while an old woman who lived 
in a cottage close by brought them some straw- 
berries from her garden in a cabbage-leaf, which 
were very refreshing after their long walk. 

'^ What a pity we did not make a bridge and 
a seat in our island," said Caroline. 

"For whom?" asked William, "unless you 
had Lilliputians or dwarfs to sit on it." 

" O! we might have made some little dolls of 
a proper size. And is this island made in the 
same way that our stony island was .^" 

" Yes," said her mother ; " it is a sort of hill 
which rises from the bottom of the river, and the 
top of which is above the water." 

Edward inquired whether the islands in the sea 
came up from the bottom in the same maimer ; 
and having heard that they did, he observed dwt 
they must be immense mountains to reach from 
the bottom to the top of the sea. 

His mother told him that that part of the ^obe 
which was covered by the sea had also its momn 
tains and its valleys, and that consequently the 
bottom of the sea was uneven like the cby land, 
therefore, where the sea was aVvdXo^^ ^^^ 

10 X^^- 
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need not be very high to rise above the surface 
of the water, so as to make islands ; but that it 
was true, if the sea was deep, it would require 
the height of a mountain to reach to its surface. 

*' Many islands," she continued, "have been 
formed or raised above the surface of the water 
within the recollection of man. The former are 
the product of animals, of which we shall speak 
hereafter, and the latter are the result of volcanic 
action ; such as the Azores, Canaries, and Lipari 
Islands, all of which are marked on the globe, as 
William will show you. Indeed, from the in- 
vestigations that have been made by scientific 
men^ there is good reason for supposing that most 
of the islands in the Atlantic Ocean, and very- 
many in the Pacific and Indian Oceans, have been 
produced by the action of volcanoes. Not only 
have islands made their appearance within the 
memory of man, but some have disappeared ; one 
instance that I now think of, occurred within a 
comparatively recent period ; this was an island 
about a mile in circuniference, situated near St. 
Michael's, one of the Azores, which made its ap- 
pearance after the eruption of a submarine vol- 
cano, in June, 1811 ; three months afterwards it 
began to sink, and near the end of February, 1812, 
it was entirely gone, and nothing remained to mark 
the spot but an occasional rising of steam out of 
the sea." 

*' Steam ! mother," exclaimed Caroline, " what 
could make steam } There couldn't be any fire 
in the water !" 
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"It is true, my child ; but the submarine or 
under-sea volcano, that I alluded to, abounded 
with it, and its heat produced the same effect 
upon the water in the sea, that the fire on the 
hearth produces upon the water in the tea-kettle. 
But this subject I must defer to some future con- 
versation." 

** I suppose," said Edward, " there are under 
tljie sea ranges of mountains as there are on land, 
and that some are as high as the Alps, and others 
no higher than the Pyrenees, and others as small 
as the hills of New England. But would these 
last reach to the surface of the sea ?" 

" That depends upon whether the ground from 
which they rise is high or low, or, in other words, 
whether the sea is shallow or deep in those parts. 
Sailors at sea, when they drop a sounding-line 
into the sea, in order to discover its depth, some- 
times find it very shallow, though they are far dis- 
tant from any land. What do you suppose to be 
the cause of tliis ?" 

'* I dare say it is some high mountain," said 
Edward, "not high enough to reach the top of 
the sea, so it makes an island underneath the wa- 
ter, and that makes the sea so shallow there." 

" You cannot call it an island, below the sur- 
face of the water, for in your geography an island 
is said to be a piece of land surrounded by water, 
not covered with it." 

" Then there can be no plants or animals on 
that ground under water ?" 

*' O yes I there is abundance o? tcvaivxi^ ^"t ^^'^ 
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plants, which we are apt to call weeds, because 
th^ are of no use to us." 

** Like the sea-weeds we pick up on the sands," 
said Sophy, " which look so pretty when they 
are spread out." 

" Ay, and the pods on the rocks," observed the 
two boys, " that crack so nicely under your feet 
when you walk upon them." 

Their mother said that there was a great variety 
of plants growing at tlie bottom of the sea, though 
not so many as there were on dry land. 

" But of what use can they be," said Caroline, 
" for nobody lives in the sea .^" 

" You forget the fish, Gary ; there are, I should 
think, as many animals in the water as on land. 
Do you recollect the immense number of small 
shell-fish sticking to the rocks, some of which were 
not bigger than a pin's head ?" 

^ Then what a prodigious quantity of fish there 
must be in the great Pacific and Atlantic Oceans !" 
said William. 

As soon as he returned home he went to look 
at the globe, and, turning it round, be observed 
that there was much more water than land ; and 
it was therefore very likely that there were more 
fish, of one kind or other, than there were animals 
on dry land. 

" In the North Sea," said his mother, ** thou- 
sands of herrings are often caught in one night ; 
and that is a trifle to the number which escape, 
and remain swimming about and enjoying them- 
selves. NoWj these herrings, every year, pro- 
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duce a large quantity of spawn, or small eggs, 
each of which gives birth to a young herring." 

" Then I wonder," observed Sophy, " that 
the sea is not all full of herrings, without reckon- 
ing the other fish." 

"It is the other fish that prevent it," replied 
her mother ; "the large fish devour the small 
ones, and thus room is made for the young ones 
that come from the spawn." 

" But what is the use of so great a number of 
fish," inquired Sophy ; " so many more than can 
be caught and eaten .'^" 

" O, Sophy!" said her mother, "we must 
not think only of ourselves. God Almighty, it 
is true, has given us power over all the animals 
of the creation ; but He did not create them merely 
for our use, but for their happiness and his own 
wise purposes. The fish enjoy themselves swim- 
ming about in the sea, and when they are swallow- 
ed up by some larger fish, they suffer scarcely a 
moment's pain ; and they not only afford food for 
the fish that devour them, but make room for the 
young fish." 

Edward looked thoughtful, and then said, 
" There certainly could not be room for all the 
fish, if they lived to be old ; and besides, if they 
did not eat each other, there would be no food 
for them." 

" Not for all of them," said Mrs. B., " but 
some fish feed on the vegetables the ocean pro- 
duces, as some animals live on grass and herbs ; 
but the fishes are so numerous^ tbaX^ii \!gi<^ ^^"QX^^ 

iO* 
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part did not devour each other, many would die 
of famine." 

" But there are some fish," said Edward, 
^^ that feed on insects, and rise to the surface to 
catch them as they fly above the water .^" 

" O, yes!" said Gary ; " fish, I know, are 
extremely fond of flies ; for it is by an artificial 
fly at the end of his fishing-rod that papa catches 
them. So, then, they not only devour each other 
under water, but leap up to catch the poor little 
insects that fly in the air." 

** Yes," said her mother ; " and if fish are so 
voracious, they have also many enemies ; and, 
independendy of destroying each other, are often 
devoured by animals that fly in the air." 

'' What, by insects, mamma ? surely there are 
no insects big enough to eat a fish ?" 

"No, but there are birds," replied her mother. 
" There are a great many water-fowl, or aquatic 
birds, and even animals, like the beaver, which 
dive under water and remain there some time ; 
there are others which dart down on fishes which 
they see rise to the surface, and devour them. I 
once heard a naval officer describe a curious bat- 
tle between a whale, a shoal of herrings, and a 
flock of sea-gulls. The whale, perceiving the 
herrings at some distance, swam towards them to 
feastupon them, and the poor herrings, which could 
neither outswim nor defend themselves from so 
gigantic an enemy, crowded together for safety. 
A number of sea-gulls were at the same time hov- 
ermg over the spot^ in hopes of sharing the ban* 




FISHES. 115 

quet. As soon as the whale came up with the 
herrings, it dashed among them with such force 
as to throw a great number of them up in the air : 
these were pounced QpoQ by the birds, and carried 
off; while the whale made an abundant repast in 
the waters, between the mouthfuls spouting up 
the water lik9 a fountaju/' 
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CONVERSATION TENTH. 

EARTH CARRIED DOWN TO THE SEA BY RIVERS. 

RAPIDITY OF CURRENTS. ^FRESHETS. ^EMBANK- 
MENT OF RIVERS FLOWING FROM THE APPENINES. 

MOUNTAINS UPHELD BY GRASS. A SOD OF 

GRASS EXAMINED. EARTH SUPPORTED BY ROOTS 

OF TREES. BRANCHES OF FOREST AND OF FRUIT 

TREES. LANDSLIPS . 

" Mamma," said William, " what is the char- 
acter of the land near the mouths of rivers, such 
as the Danube, for instance .^" 

" It is low and flat." 

" I should have thought," resumed William, 
" that such large rivers, when they come rolling 
on into the sea, would have overflowed and washed 
away such tracts of land." 

" On the contrary, it is the rivers that produce 
them." 

" Then," said Sophy, laughing, "one might 
fancy that rivers carried down land, instead of wa- 
ter, into the sea." 

" They carry down both," said her mother ; 
" all rivers wash away more or less earth from the 
land they pass over. If the soil is of a stiff, com- 
pact nature, like clay, the rivers can wash away 
but little ; but if it is of a loose nature, like sand 
and gravel, which easily crumble, the river carries 
down a great deal mto the sea. 
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'^ The effect of die action of the sea upon the 
land, may be observed at various spots on the 
New-England coast, such as Cape Cod, and many 
islands in that vicinity." 

^^ What a queer name for land," said Caroline. 

'*' Yet a very appropriate and significant one. 
Were more attention paid to this subject, we 
should escape one source of frequent error and 
confusion. The Indians, or Aborigines of this 
Country, as they are called, were remarkable in 
this respect, and their practice is well worthy of 
our imitation. Their names were generally, if 
not always, expressive of something peculiar to 
the places ; such as the form, the kind of fish, 
bird, beast, &c. found there ; the character of the 
land, the nature of the water, &c« &c. In like 
manner, Cape Cod was so named by Captain 
GosnoM, in 1602, on account of the abundance 
of cod-fish that inhabited the water thereabouts." 

^^ I dare say, mamma, that the rivers that rise 
in the Appenines, which you said crumbled down 
like my mountain, must carry a great deal of earth 
into the sea." 

" They do, indeed," replied her mother ; " so 
much so, that those rivers are often very muddy." 

^' But why does not the mud sink to the bottom 
of tlie river, instead of being carried all the way 
to the sea ; for, when I amuse myself with throw- 
ing mud or dirt of any kind into the pond, it falls 
directly to the bottom ?" 

^' You must consider, my dear, that a pond is 
still water, and has not a current, \vke ^rvN^t^v^ 
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carry away the mud as it flows along. Now, in 
the rainy season of the year, and at all times after 
great storms, the rivulete are fuller of water, flow 
down the mountains with more force, and wash 
away more sand, gravel, or earth of whatever kind 
they chance to meet with. I have seen the river 
Arno, which rises in the Appenines, and runs 
through Florence, transformed, by a few hours' 
rain, from a clear placid stream into a rapid mud- 
dy ton-ent, rolling its turbid waters along with such 
impetuosity, that no boat durst venture on its sur- 
face ; and the Romans called then* river the yel- 
low Tiber, from the quantity of yellow earth borne 
along by the stream." 

" And is this mud carried as far as the sea ?" 
inquired Sophy. 

" The distance to which a river will carry solid 
materials depends upon the rapidity of the stream 
and the nature of the solid materials, some being 
much lighter than others, and therefore more easily 
borne along by the current. If the water flows 
only three inches in a second of time, it will carry 
clay ; if six inches, it will carry sand ; if twelve 
inches, gravel ; and if the current flows three feet 
in a second, it becomes a torrent which will carry 
every thing along with it. The Arno has, at dif- 
ferent limes, all these degrees of velocity ; after 
violent rains, it will at first bear away whatever it 
meets with; but when the rain ceases, and the 
rivulets are less full, the river slackens its pace, 
and the greater portion of the solid materials sub- 
sJdes to the bottom. The currents of some rivers, 
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such as the Amazon and Orinoco, are so rapid as 
to bear them along some distance into the sea, 
without mingling with it, so that fresh water may 
be obtained out at sea. The Amazon does not 
lose its freshness until it gets upwards of two hun- 
dred miles from the coast. We are told that Co- 
lumbus procured fresh water, carried along in the 
ocean by the Orinoco, some time before he ob- 
tained sight of land." 

" William, can you tell me what the overflow- 
ing of a river is called ?" 

" A flood." 

'^ Yes, a flood or freshet. Sometimes it does 
a great deal of damage. The river Ganges, in 
1822, destroyed a vast amount of property, and, 
what was still more deplorable, drowned from 
fifty to a hundred thousand human beings." 

^' What a dreadful thing these floods must be!" 
exclaimed Gary. 

" Yet," rephed her mother, " they are often ne- 
cessary and highly useful, as in the case of the 
Nile ; but of this I will speak at some other op- 
portunity." 

" Are all rivers subject to floods, mamma .^" 
inquired William. 

'* The only large river, not subject to them, 
that I think of, is the River St. Lawrence, which 
you will find on the map of the United States, as 
it makes a part of the northern boundary between 
us and Ganada. However wet the season, its 
waters are not sensibly increased ; however dry it 
may be, they are not perceptibly dvami\^<^^. ^^^ 
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level is sometimes disturbed, to be sure, but this 
is owing to the action of powerful winds upon it." 

** Where do these floods occur the most fre- 
quently ?" asked William. 

^' In that part of the world called, from its great 
heat, the torrid or burning zone, the limits of 
which are mentioned in your geography and 
marked on your adas. Durbg, and immediatriy 
after, the rainy season, these floods occur. There 
is generally great regularity about the period of 
their recurrence. There are some rivers, how- 
ever, such as our Mississippi, that overflow their 
banks very irregularly. In order to guard against 
the damage which would otherwise be thus oc- 
casioned, embankments, or, as they are termed at 
the south, leveesj have been thrown up, for two or 
three hundred miles, on either side of this river." 

" I have sometimes seen in the newspapers," 
said William, *' a notice of a certain occurrence 
having happened on the levee at New Orleans, but 
I never before clearly understood what was meant, 
or what sort of a place it might be." 

" But, mother, does the river often rise so Mgji 
as to render such embankments necessary .^" 

" Yes," my child, " it is not uncommon for it 
to rise upwards of thirty feet above its ordinary 
level. Some of its branches, the CHiio, for ex- 
ample, sometimes rise nearly double that height, 
and the Orinoco has been known to rise four times 
as high, inundating the country over a space a faitn- 
dred miles in width." 

'^ The earth which is washed down from moon- 
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tainS) and sinks to the bottom of rivers, must always 
remain there ; I wonder, therefore, that it does 
not at last fill up the river, so as to make it over- 
flow," said William. 

^^ The rivers that rise in the Appenines would 
certainly do so," replied Mrs. B., ^^ if the people 
of the country were not very careful to raise em- 
bankments on each side to prevent their overflow- 
ing." 

'* Yet," said Sophy, " as every year more 
mud sinks to the bottom of the river, the embank- 
ments will require raising continually." 

" That is very true," replied her mother ; " and 
the banks on the margin of the Arno are already 
so high, that in some parts you may drive along 
the road on the side of the Hver without seeing 
it ; the same is the case with the Adige, and the 
Fo, and the Rhine, all of which are only prevented 
firom overflowii^ the country, by the artificial bar- 
riers that have been erected. These are called 

'^ What an unpleasant state of things," said 
Caroline. 

^^ Certainly ; and also dangerous : for the em- 
bankments cannot continue to be raised many 
years, in propordon to the increase of mud at the 
bottom ; so that it is difficult to say how the neighr 
boring country will escape being one day or other 
overflowed. These embankments are not only 
raised on the mai^ins of the above-mentioned 
streams, but more or less on all the rivers that 
take their rise in the crumbling A.^^\!Anfi%. 

11 s\\. 
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^^ The bed of the Po has been so much raised 
by earthy deposits, that its water flows along at a 
level higher than the tops of the houses in Ferra- 
ra, situated near by." 

" What a pity," said William, " that something 
could not be contrived to prevent these mountains 
from crumbling down and doing so much mis- 
chief." 

''Unfortunately," replied his mother, "the 
soil of the Appenines is not of a nature that grass 
will grow on ; for a good thick turf would prevent 
the mountain from crumbling away." 

" Why, mamma!" exclaimed Caroline, "you 
do not mean to say that little tiny blades of grass 
can hold up a mountain ?" 

" It is only the surface, or outside of the moun- 
tain, that wants support," replied her mother ; 
" if that is upheld and prevented from crumblmg 
down, the inside of the mountain will be quite safe. 
But it is not the blades, but the roots of the grass 
which support the soil. Each root grows in tufts 
of small fibres or threads, which spread out and 
intermingle with the adjoining tufts, so that they 
become as it were interwoven together, something 
like netting or matting, so closely that the earth 
cannot make its way through them ; and when the 
rain pours down on the mountains it trickles be- 
tween the blades of grass, without carrying away 
any of the soil." 

" How very curious !" said Edward ; " so, then, 
the mountain is really upheld by a sort of netting 
or matting of roots. Well, I never could have 
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imagined such a contrivance. I should have 
thought a strong wall would have been wanted, at 
least." 

" O, no!" said Gary, "do not talk of such 
things as walls ; the green grass is much better, 
with all its pretty daisies and cowslips, and the 
sheep and cows feeding on it." 

" There is nothing," observed Mrs. B., "more 
admirable in the works of the creation, than the 
easy and simple means which are used to produce 
so many things which make us happy ; and I hope 
you will never think of this without feeling thank- 
ful, and striving to deserve the goodness of God." 

Mrs. B. then took her children out into the 
pleasure-grounds, where the gardener happened 
just then to be la3ring down some sods of grass. 
She turned up one of them to show the children 
the roots of the grass, but they were so matted 
into the earth of the sod that they could not well 
be distinguished. She then desired William and 
Edward, who, to acquire knowledge, did not mind 
soiling their fingers a little, to pick out the earth, 
in order that the roots might be more clearly seen. 
They set to work eagerly ; and William observed 
that it was no wonder the rain could not wash 
down the earth In mountains covered with grass ; 
for that he had great difficulty to pick it out with 
his fingers, so closely the roots held it imprisoned. 
At last he thought of a picker in his pocket-knife ; 
and with this he contrived to free the roots so well 
from the earth, that the children could easily see 
bow thickly the fibres were mailed Vo^^&^^x* 
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Edward asked whether the roots of trees would 
DOt be stronger, and better calculated to support 
mountains, than the roots of grass. ^' And you 
would have no objection to trees, I dare say, 
Gary," said he, turning towards her. 

" O, no!" replied she ; '' and if they have fruit 
growing on them I should like them still better." 

"But fruit-trees are not pretty trees," said 
William ; "I have often observed what thick 
stumpy branches apple and pear trees have." 

" If they had long slender branches, like forest- 
trees," observed Mrs. B., " which wave so grace- 
fully in the wind, they would not be able to sup- 
port the apples and pears which hang upon them." 

"That is very true, mamma," said Sophy; 
" for even as it is, the branches ojf apple-trees are 
often obliged to be supported with poles stuck in 
the ground, to prevent the weight of the fruit from 
breaking them." 

" But have not beautiful trees, with waving 
branches, any fruit to support, mamma .^" inquired 
Caroline. 

" Yes ; all trees bear fruit of some kind or 
other ; either pulpy, like apples and pears ; or a 
berry, like raspberries and mulberries ; or nuts, 
like walnuts and chestnuts ; or seeds, enclosed in 
a shell or capsule, like elms and peas. It is from 
the fruit that the seed is obtained, and without 
seed,no plant could propagate itself. But though 
all trees bear fruit, we usually call those fruit-trees, 
that bear fruit which is good to eat ; and if this 
fruit is heavy y the branches must be stiff and strong 
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enough to support them, though the tree may not 
be so beautiful. 

^^ But I have not yet answered Edward's ques- 
tion, about the roots of trees. They are certainly 
much stronger than those of grass ; but yet they 
are not so well calculated to support the soil, be- 
cause they are not intwiii^d together like those of 
grass. They are better fitted to prevent great 
masses of earth from slipping down the side of a 
mountain, or a steep hill ; and trees and shrubs 
are often planted on banks and steep slopes for 
this purpose. When such an accident happens it 
is cailed a landslip, because a large piece of land 
or ground slips down the declivity." 

"I recollect," said Sophy, '* once seeing a 
large piece of a hill which had slipped down to 
the bottom, with all the trees growing upon it ; you 
cannot think how funny it looked, for the trees 
grew out sidewise, instead of upright, their roots 
still sticking in the ground that had slipped. But 
what is it makes the earth slip down, mamma ?" 

" Probably its being undermined by some spring 
of water ; and when on a steep slope, the earth 
easily slips, if it is loosened. Such accidents 
sometimes happen in mountainous countries, which 
are attended with very serious consequences. A 
dreadful one occurred some years ago, at Goldau, 
in Switzerland ; but it is too late to tell you the 
story to-day, so we will reserve it for our next 
conversation." 

11* 
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CONVERSATION ELEVENTH. 

OOLDAU. — STORY OF MARIE BURIED ALIVE. LAND- 
SLIP AT THE WHITE MOUNTAINS. ^AVALANCHES 

OP SNOMT. — GLACIERS AVALANCHES. ASCENT OF 

MONT BLANC. 

The children were next momiiig very impa- 
tient to hear an account of the accident tbat oc- 
curred at Gcldau in Switzerhnd ; and their mother 
told them that some years ago a spring of water 
undermined a mountain so as to loosen a great part 
of it ; but being very precipitous, instead of gradu- 
ally slipping down, it fell headlong into the valley 
below, burying the vSlage of Goldau, wUch was 
situated at the foot of the mountain, beneath its 
broken masses. 

*' I recollect," said she, " reading an account 
of a poor Kttle girl named Marie, who was over- 
whelmed by the ruins of her father's cotti^e. 
The earth and rocks had fallen upon it in such a 
manner as completely to cover it, but without «ti- 
tirely crushing it to pieces ; so that the poor child, 
though buried alive, was not only unhurt, but had 
some little space to move about in. She at first 
gave herselt up for lost, expecting nothing less 
than to die of hunger, and she sat down and wept 
bitterly ; she then said her prayers, and felt more 
comfortable. After a few hours she heard the 
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sound of the bleating of a goat, and she knew that 
it was one of her father's goats which she had been 
accustomed to milk, and which, like herself, had 
be^i boned alive, but without having received any 
injury. * Poor Dodo,' cried she, ' I am sure you 
want to be milked, and how glad I should be to 
drink your milk, I, who have neither food nor 
drink ; but indeed I know not how to reach you 
in this darkness.' The sound of bleating came 
from above ; and after a great mmy trials, she at 
length contrived to climb up to the spot where 
the goat was, and rejoiced at being able to get a 
good draught of milk ; nor was the goat less 
pleased at b^g relieved of its burden. She felt 
much comforted by this meal, and cheered herself 
with the hope that the poor goat would give her 
nourishment enough to keep her from starving till 
she might perhaps be dug out. The next day the 
bleating of the goat was very faint, and scarcely any 
milk could be drawn from it. She knew thepoor 
animal could not give her milk unless it was suppli- 
ed with food ; and it seemed to her impossible to 
obtain any nourishment for it. However, instead 
of giving way to her disappointment, she resolved 
to exert herself to try whether she could find any 
means of getting at some hay. She thought it 
very probable that the place in which the goat 
was confined was the stables, which in the upset 
of the house might have been thrown over the room 
in which she was ; and if so, she knew that there 
was plenty of hay in the rack above the manger^ 
but it was too high for the goal U^ te;%s^« IKS^9^ 



12S GOLDAU. 

many efforts to get at the hay herself, and pull it 
down to the goat, she was obliged to give that up ; 
but she at length contrived so to place herself, that 
the goat, by resting its hinder legs upon her 
shoulders, could reach the hay. You may imagine 
her delight when she first heard the goat drawing 
it from the rack, and beginning to eat ; for she 
knew that she had thus provided not only food for 
the goat, but a regular supply of milk for herself 
so long as the hay lasted. After living thus for 
several days, she heard a knocking, and guessed 
that it was made by people digging in search of 
her. She called out to them as loud as she could, 
but received no answer, for the place was too 
much closed up for them to hear her voice. 
This grieved her much, for she feared that they 
might give over the search before they had reached 
the spot in which she was ; shortly after, she heard 
a quantity of stones and earth fall near her, and con- 
cluding that an opening was made, she was rushing 
forward to the spot where she had heard the noise, 
when it suddenly occurred to her that she might 
be crushed by the falling rubbish, and she prudently 
retreated instead of advancing. But she again hal- 
loped out, and was so happy as to be answered by 
the voice of her father ; and in a short time she 
was in his arms, and carried to her mother, who 
was overjoyed to find her still alive." 

The children, who had listened with deep at* 
tention to this anecdote, were quite delighted to 
find that poor Marie had escaped, and William 
iaquired irhat it was that occasioned the fall of the 
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mountain 9 since there were reservoirs of water in 
all mountams, which did not make them fall. 

*' Not commonly," replied Mrs. B.; "but 
they may occasionally be so situated as to produce 
that effect. Suppose the upper part of the moun* 
tain to consist of sandstone, which is remarkably 
porous, so that a great quantity of rain would sink 
into the mountam." 

" We know how easily water passes through 
sand," said Edward ; " but if sand sticks so close 
together as to become stone, it can have no pores ?" 

"I beg your pardon," replied his mother; 
" the sand, mixed up with other materials, is con- 
verted into a solid substance called sandstone, 
but the pores or interstices, though rendered 
smaller by the grams of sand adhering together, 
still exist, and are large enough to admit of the 
passage of water. 

" Well, let us suppose the inferior strata, or 
lower part of the mountain, to be made of clay ; 
you know what will happen then ?" 

" O ! yes ! the water will work a hollow or 
cavity in the clay, and form an internal pond, and 
from this reservoir a spring will flow." 

*' Stop," said his mother ; '' suppose there 
should be no opening through which the water of 
the reservoir could flow ?" 

'^ O! then, I do not know what would happen," 
said Edward ; " let me see — " added he, reflect- 
ing ; "the water must accumulate in the reser- 
voir, and when it is full, it must press against the 
earth all round it ; and as the «%xv4<s>Vqw^ ^^^"^^ 
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it is lighter than the clay, it will perhaps loosen it 
and make it fall." 

" Very well made out," said his mother ; 
^' and this is probably the cause which produced 
the fall of the mountain of Goldau." 

'^ Then I wonder such accidents do not happen 
often," said Sophy. 

*' It very seldom happens," said Mrs. B., ''that 
water cannot make its way out quietly. The 
catastrophe of Goldau is one of the very few I 
have heard of that has been attended with such 
disastrous consequences ; but the fall of large 
masses of snow from the mountains is very com- 
mon. 

" Before speaking of these, however, I will 
give you an account of another landslip, one 
that occurred within a few years past, and at a 
spot much nearer home than that of which I have 
just spoken." 

" What ! mother, in our own country do you 
mean ?" inquired Caroline. 

" Yes ; in the White Mountains of New Hamp- 
shire, where William and Edward have often ex- 
pressed a desire to go, in order to witness the 
grand scene laid open to the view of the beholder, 
standing upon its heights. And I dare say that you 
and Sophy would admire to accompany them." 

" Not," replied they, "if we are in danger of 
being buried up as little Marie was." 

" Such an accident is possible, though not pro- 
bable. You should remember, however, my chil- 
dreDy that it is not upon the mountain-top, or in 
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the vaUey, that we are alone beset with dangers ; 
for they surround us in all places, and under all 
circumstances, and a knowledge of this should in- 
duce us so to behave as to be always ready to 
leave the world, whenever and in whatever way 
our heavenly Father may see fit to call us hence. 

'^ The account of the disaster to which I allude, 
is thus described by a recent writer : 

" * The Notch* of the White Mountains will 
long be remembered for the tragical fate of a whole 
family, who were swept away by a landslip or 
slide of earth from the side of the mountain, on 
the night of the 2Sth of August, 1826. This 
family, by the name of Willey, occupied what 
was called the Notch House, in a very narrow 
interval between the bases of the two mountains. 
No knowledge of any accident from the mountain 
in former times existed to create any apprehension 
of danger in their situation. Their dwelling stood 
alone, many miles from the residence of any hu- 
man being, and there was an aspect of rural neat- 
ness, simplicity, and content in their manners and 
life, that strongly interested the traveller whom 
chance or curiosity led into their neighborhood. 
For two seasons previous, the mountains had 
been very dry, and on the 2Sth of June, there was 
a slide not far from the house, which so alarmed 
tliem, that they erected a temporary encampment 

* The Notch is a narrow pass that stretches along for two 
miles between high cliflfs, and seems to have resulted from a 
violent tearing asunder of these cliflfs. 
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a short distance from their dwelling, as a place of 
refuge. 

' ^ ^ On the morning of August 28tb, it began rain- 
ing very hard, with a strong and tempestuous wind. 
The storm continued through that day and night, 
but it appears the family retired to rest without 
the least apprehension of any disaster. Among 
them, were five beautiful children, from two to 
twelve years of age. At midnight, the clouds 
which bad gathered about the mountain seemed 
to burst instantaneously, and pour their contents 
down in one tremendous flood of rain. The soil, 
which had been previously soaked throi^h, was 
suddenly loosened by the flood, and the trees, 
pushed and wrung by fierce winds, acted as levers 
in breaking up die earth. The landslip began 
upon the mountain-top, immediately above the 
house, and moved down the mountab in a direct 
line toward it, in a sweeping torrent, which seem- 
ed like a river pouring from the clouds, full of 
trees, earth, and rocks. On reaching the house 
it divided in a singular manner within six feet of 
it, and passed on either side, sweeping away the 
stable and horses, and completely surrounding the 
dwelling. The night was dark and frightfully 
tempestuous. The family, it appears, sprang from 
their beds and fled naked into the open air, where 
they were instantly carried away by the torrent 
and overwhelmed. The slide took every thing 
with it, forest, earth, and stones, down to the 
solid rock of the mountain. 

*^ ^In the morning, a most frightful scene of 
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desohtion was exhibited. All the bridges over tbe 
streams were gone. The road was torn away to 
the depth of fifteen or twenty feet, or covered 
with immense heaps of earth, rocks, and trees. 

^^ ^ In the Notch, and along the deep defile below 
it, for a mile and a half, the steep sides of the 
mountain had slidden down into this narrow pas- 
sage, and formed a complete mass of fragments. 
The barn was crushed, and under its ruins were 
two dead horses, but the house was uninjured. 
The beds appeared to have been just quitted ; 
their coverings were turned down, and the clothes 
of the several members of the family lay upon the 
chairs and floor. The little green in front of the 
house was undisturbed, and a flock of sheep re- 
mained there in quiet, though the torrent, forming 
a curve on both sides, had swept completely 
round them, and united below, covering the mead- 
ows and orchard with ruins. The bodies of seven 
of the family were dug out of the drift-wood and 
mountain ruins, on the banks of the Saco.' 

^' In travelling in the Alps, I have seen many 
laj^e masses of snow precipitated, — they are 
called avalanches. They occur generally in 
summer, when the snow begins to melt. The 
sound is like distant thunder, which is considera- 
bly prolonged by the echo of the surrounding 
mountains." 

'^ And is it not dangerous for travellers, mam- 
ma .^" inquired Caroline ; 'M am sure I should 
be terribly frightened, if I heard one." 

" No, not if you saw that it was ^dXva^^v «o5^ 

12 NW, 
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a distance, or in such a direction, that there was 
no chance of its reaching you ; and the path of 
travellers is contrived so as to avoid these ava- 
lanches, as much as possible. They however 
sometimes fall where they are little expected, and 
the roads in the Alps are often stopped up by 
them for a short time. I recollect once meeting 
with a mass of snow on the road through the 
Alps, but it was so small, and, having lately fal- 
len, so light, that the post-boys thought they could 
drive through it ; when suddenly we heard the 
yelping of a dog, and found that a poor pointer, 
that was slung in a basket underneath our carriage, 
was literally buried in this mass of snow ; how- 
ever, he was much sooner extricated than poor 
Marie, and continued his journey on foot after this 
accident ; for he had such a terror of being shut 
up in the basket, that it was a long time before 
we could reconcile him to it." 

" And are there never avalanches of ice ?" 
inquired Caroline ; " they would be much more 
dangerous ; ice is so much harder than snow." 

" Very frequently," said Mrs. B., " but they 
seldom come in the way of travellers. There 
are immense accumulations of ice in the higher 
regions of the Alps, called Glaciers ; they are 
situated generally in the narrow valleys which 
separate the highest mountains, and are frozen in 
large irregular masses. There is a celebrated 
one near Chamouni, much visited by travellers ; 
it is called the Mtr de glace^ or Sea of tea, from 
Jts great resemblance to the sea in a storm, were 
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it suddenly frozen, excepting that there are cre- 
vasses'^ between the waves of a depth that has 
never been fathomed. Glaciers being generally 
on a declivity, when any of these waves, or rath- 
er, I should say, these rocks of ice, get loose, 
they come roDing down with great violence, and, 
meeting with others in their passage, they knock 
them down, and all go tumbling together headlong 
to the bottom. There cannot be a more magnifi- 
cent spectacle than to see several of these ava- 
lanches come thundering along, while the sound 
is re-echoed by all the mountains round." 

'' How I should like to see it and to hear it," 
said Sophy, " if I were not afraid." 

" There is little or no danger," replied Mrs. 
B.; ''the guides of Chamouni, who accompany 
travellers to the Mer de glace, are very intelligent, 
and have learned, by experience, how to avoid 
danger. It was from Chamouni that M. de Saus- 
sure many years ago ascended Mont Blanc. He 
was the second person who ventured on this 
perilous expedition ; and when you are older, you 
may read an account he has written of it. The 
first ascent was made by Dr. Pacard, in 1786 ; 
Saussure ascended the following year." 

" But surely he did not go up alone ?" said 
Caroline. 

" O no ! he had eighteen guides with him ;" 
and Mrs. B. showed them a print in M. de Saus- 
sure's book, in which their ascent was represent- 
ed. " They were all tied to the same rope, so that 

* Cren'ees or clefts. 
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if one of them fell into a crevasse, those before 
and behind him could pull him out ; and with this 
precaution, they, after much labor and fatigue, 
reached the summit, where they remained five 
hours. While there the pulse was found to beat 
more rapidly ; and they complained of exhaus- 
tion, thirst, and want of appetite. The sky ap- 
peared of a very deep blue color approaching 
black, and the stars were visible in the shade. 
Fourteen ascents had been made, up to 1828 ; one 
of these was by two gendemen from New York." 

" Could they not see the crevasses ?" said 
Sophy. 

*' They are frequently covered with snow ; 
and besides, the brightness of the sun, reflected 
by such masses of ice, was so intense as almost 
to blind them." 

" They should have worn green veils," said 
Sophy. 

*' They did so," replied her mother ; '*but, in 
spite of this precaution, I believe no one has ever 
ascended Mont Blanc without having his eyes 
affected." 

" Why is it called Mont Blanc ?" asked Wil- 
liam. 

^' It receives its name, Mont Blanc, or white 
mountain, from the immense mande of snow with 
which its summit and sides are covered, and 
which is estimated to extend 12,000 feet without 
the least appearance of rock to interrupt its gla- 
ring whiteness. From its summit there is a view 
150 miles in extent in nearly every direction." 
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^^ What a pity that the bright light hurts the 
eyes so ! for there must be such a beautiful view 
from the top," observed Carolbe. 

^^ Rather magnificent than beautiful," replied 
her mother, ^^ a collection of snowy mountains, 
interspersed with rugged peaks of rocks, without 
any vegetation, for the more beautiful part of the 
country is too distant to be distinctly seen." 
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CONVERSATION TWEUFTH. 

DELTAS — IN THE SEA, IN LAKES. ^DELTA OF THE 

NILE. OVERFLOWING OP THE NILE. DELTA OP 

THE DANUBE— OP THE GANGES. COLORS OP RIV- 
ERS. ^TENDENCYOF PLOWING WATERS TO REDUCE 

THE GLOBE TO A LEVEL. 

The next day,Mrs. B. observed that they must 
return to the rivers they had been talking of, and 
see what becomes of the mud which is carried 
by them as far as the sea. *' The sea," said she, 
"which has no current, in some measure stops 
the current of the river, and forces it to slacken 
its course. A curious phenomenon is sojnetimes 
presented by this meeting of the waters. As the 
ocean tide sets in, the water, coming violently in 
contact with that of the river, occasions a high 
wave, which, rolling upwards, oversets boats, inun- 
dates the shores, and at times does much damage." 

" I understand this," said William, " for the 
waves of the sea always beat against the shore, so 
they must rise up against the river when they meet ; 
there must be a sort of battle between the river 
and the sea ; the river flowing onward to pour its 
waters into the sea, and the sea dashing its waves 
against it, as if to stop it." 

" Very true," said his mother ; " there is a 
beautiful Jescription of such a battle in Pignotti's 
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fable of the River and the Drop of Water. 
Well, during this struggle between the two com- 
batants the greater part of the inud escapes, and 
falls to the bottom at the entrance of tne river 
into the sea ; and, in the course of time, it accu- 
mulates, and forms the low jQat tracts of land 
which you observed on the map, and which are 
to be found at the mouths of most of the large 
rivers. They are called Deltas, ^^ 

*' O dear !" exclaimed Caroline ; '* I wonder 
whether our little river has made a Delta in the 
pond, which we called the sea ; for you know, 
mamma, it carried away a great deal of sand and 
earth from my mountain, which you said was so 
like the Appenines." 

" Perhaps," returned Mrs. B., ** you may find 
some remains of sediment, but on too small a 
scale to be very conspicuous." 

" And are there not Deltas formed by a river 
when it falls into a lake, as well as when it falls into 
the sea ?" asked Sophy. 

'* Yes ; but they are smaller. Here," contin- 
ued Mrs. B., pointing to the map of Europe, *'is 
a small Delta made by the River Rhone, at its 
entrance into the Lake of Geneva ; but the Delta 
which the Rhone forms at its entrance into the 
sea is much more considerable. Some of the 
largest Deltas existing are those of the Danube, 
the Ganges, and the Nile. The Nile, which 
flows from Nubia into Egypt, is a very remarka- 
ble river. It overflows its banks after the rainy 
season every year ; and the mud vi\v\e\v\x ^^^Q.i^^& 
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on the land, when the waters retire, is of so rich 
a nature that the country requires no other ma- 
nure." 

" Then, mamma," said Edward, " why do not 
the people who live on the banks of the Arno and 
the Po, and all those rivers that come loaded with 
mud from the Appenines, allow them to overflow, 
for the mud would manure their land when the 
water ran off?" 

*' The earth that is washed down from the 
Appenines is not a rich mud like that of the Nile, 
but of a sandy nature, which does not make good 
manure." 

"Yes," said William, "as grass cannot be 
made to grow upon the Appenines to support the 
soil, the soil cannot be good for vegetation." 

" Besides," resumed his mother, " if these 
rivers were suffered to overflow, the towns and 
villages in their neighborhood would be inunda- 
ted." 

" And how do they prevent that in Egypt," 
said Edward, " when the Nile overflows, for there 
must be towns there, and villages ?" 

"Both the period of the year, and the height 
to which the Nile will rise, when it overflows the 
country, are known with great exactness. The 
Egyptians, therefore, take care to be prepared 
for it ; and they build their houses on spots which 
are above the level of the inundations of the Nile. 
There they are safe, and wait with patience for 
many weeks, until the water subsides, and the Nile 
BnaHy returns to its usual bed. They then go to 



DELTAS. 141 

their fields and plantations, sow their seed, and in 
due time reap abundant crops from this fruitful soil. " 

" But, mamnia," said Sophy, " how can this 
river make a Delta, when it falls into the sea, if 
it deposits all its mud on the land .^" 

"Notwithstanding the quantity of mud left on 
the land, the river carries with it as far as the sea 
a sufficient quantity to form the immense Delta 
which may be seen at its mouth.*' 

'*I wonder," said William, ''that such great 
Deltas do not in the course of time choke up the 
rivers, and prevent their finding their way to the 



sea." 



" A river always washes its way through its 
Delta, though sometimes with difficulty ; and is 
often separated by it into several channels. Thus 
you see the Nile, which flows through Egypt in 
one body of water, is divided by the Delta into 
three branches, which fall separately into the 
Mediterranean Sea. The Danube is split by its 
Delta into no less than seven channels, with as 
many mouths, which pour their waters into the 
Black Sea. 

" The Ganges in India, which brings down 
earth from the Himmaleh Mountains, the high- 
est in the world, has formed a Delta at its entrance 
into the Indian Sea, more than twice as large as 
that of the Nile ; it projects above two hundred 
miles into the sea, and is about the size of the 
whole of Wales. It is covered with jungle or 
low wood, and forms a sort of wilderness infested 
by tigers, hyenas, crocodiles, atida\V\«JaXot^^^^»s3^ 
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last two, being amphibious, frequently leave the 
streams into which the Ganges is separated, to 
bask in the sun on its banks, and are often dan- 
gerous for travellers. Then, besides the risk of 
being devoured by these noxious animals, the 
ground itself is in a perilous state ; for, during the 
rainy season, the river rushes down with such im- 
petuosity that the Delta is in a great measure in- 
undated, and the river, which is divided into a 
number of channels, often forms new beds, leav- 
ing the old ones dry." 

Sophy asked, ''Whether the water of the 
Black Sea, into which the Danube falls, was of 
a darker color than other seas .^" 

Her mother said, " No ; that if water had any- 
color it was a blue tint like the sky, but so slight 
that it could be seen only where there was a con- 
siderable body of water. The River Rhone ap- 
pears of a bright blue color ; but if you fill a 
glass, or even a bucket, from it, the water is quite 
colorless. But large bodies of water, such as 
rivers and lakes, often appear colored, from re- 
flecting the objects around them. I have seen 
the Lake of Geneva assume a beautiful crimson 
tint, from reflecting the sky at sunset. 

'' Some lakes, on the other hand, are so clear, 
that you can look to the very bottom, and can 
easily see the fish as they rapidly move to and 
fro ; this is the case with Lake George, in the 
State of New York, whose waters are as pure, and 
transparent, and colorless, as the beautiful crystals 
that are found upon its islands. On account of its 
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purity, it was called, by the Indians, Horicon, or 
Lake of the Silver Waters." 

"And our river," said Sophy, "looks quite 
green,sometimes, from reflecting the trees which 
grow on its banks." 

" Then rivers," continued Mrs. B., *' are of- 
ten really tinted with color by the solid substances 
which are melted in and mixed up with the water. 
The Arve, which flows from the glaciers of the 
Alps, and falls into the Rhone a little beyond 
Geneva, is of a muddy white, owing to the sand 
which it washes away from the rocks of the Alps ; 
and it forms a very curious contrast with the 
Rhone, at their junction, the blue and the white 
stream running together, side by side, for a con- 
siderable distance, before they completely unite. 

'* Several of the rivers in the Tyrol, flowing 
over rocks of dark slate, wash away particles of 
that substance, and so impregnate the waters with 
jt that they appear almost black. And in the 
neighborhood of Grindelwald, in Switzerland, 
there is a stream called ^ Black Water,' which 
flows over slates, and is nearly as dark as ink. 

*' The Red River, in Louisiana, owes its color 
to the red ochre, a species of earth, which it 
washes away." 

" O, yes!" said Sophy, "I know what ochres 
are, I have so many of them in my painting-box. 
But I did not know they were earths ; I thought 
they were only paints." 

" But paints must be made of something, my 
dear ; ochres are made from eax\!lcia \ ^ls^<^^ 
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madder, lakes, and many others, are made from 
vegetables ; and Prussian blue and carmine are 
derived from the animal kingdom." 

" And when," said Sophy, '* I take too much 
paint in my brush, and dip it into the glass of 
water, the whole of the water is colored with the 
paint." 

" Is the Red Sea so called," inquired William, 
" from the color of its water .^" 

" No," observed Edward, " I remember that 
this part of the Indian Ocean is said to have been 
called by the Greeks the Erythrean Sea, as some 
suppose after a King Erythras ; and as the Greek 
word eruthraios also means red, the Latins de- 
rived from it their appellation. Mare rtiArum, 
whence the English name Red Sea, and not from 
the color of its water." 

" Very well explained," observed Mrs. B. " I 
am happy to find that you treasure up information 
from reading and conversation, and do not, a^ 
many thoughtless children do, run over a book 
or listen to what is said, for mere amusement or 
from an idle curiosity, and at the conclusion exhib- 
it as utter ignorance of the subject as they did at 
the commencement.— There are several rivers 
besides those already mentioned, which derive 
their names from their color. I may mention, for 
example, the Yellowstone, one of the largest 
branches of the Missouri River, so called from its 
yellowish-brown color." 

" And, mamma," cried Caroline, " don't you 
remember the yellow rivers in the Highlands of 
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Scotland, you read about, which look as if they 
were made of small beer or porter, instead of 
water ; and whose cascades, with the white froth, 
appear exactly like sparkling ale ?" 

'^ These rivers flow from peat mosses, and it 
is the yellow earth, or ochre, suspended or 
mixed with them^ which gives them that color." 

" I wonder," said William, " that the Rhone 
and the Arve should be of such different colors, 
since they both rise in the Alps." 

^' The Rhone is generally turbid, like the 
Arve, in its course from the Alps along the Va- 
lais, before it enters the Lake of Geneva. In 
passing through that lake its current is considera- 
bly slackened by the large body of water which it 
traverses, and the mud which it had brought along 
with it subsides to the bottom ; so that when the 
river issues from the lake, at Geneva, its waters 
are pure and transparent, and appear remarkably 
blue." 

'' So, then, the Rhone washes itself clean in 
the lake," said Sophy ; '' it is a good large basin, 
with water enough in it to wash any river clean." 

" Besides," said Caroline, laughing at Sophy's 
joke, and willing to have one of her own, "you 
know that the Rhone leaves a good deal of mud 
and dirt on the border of the lake before it plunges 
into it." Then, fearful she should not be under- 
stood, she added, " I mean the Delta." 

" I think," said Edward, with a more serious 
look, " that as water is constantly washing down 
earth, and mud, and pebbles, ^wdi ^ ^o\\& ^^^ 

13 N\\. 
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things into the valleys and rivers, and lakes and 
seas, the earth must become more and more flat ; 
for the mountains must be lowered, and the val- 
leys be filled up." 

" This effect of water," replied his mother, 
^' is in a great measure counterbalanced by other 
circumstances ; but which we cannot enter upon 
yet." 
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CONVERSATION THIRTEENTH. 

WHY THE SEA DOES NOT OVERFLOW. MEDITERRA- 
NEAN. ^VAPOR RISINO FROM THE SEA INVISIBLE. 

EVAPORATION GENERAL TO LIQUIDS. DRYING 

LINEN. LAKES AND SEAS. 

** Mamma," said Sophy, " since all the rivers 
run into the sea, how full it must be ! I wonder 
it does not overflow." 

"O! I dare say," said Edward, with the ex- 
ultation of one who has made a discovery, " I 
dare say, that it is the quantity of water the riv- 
ers pour into the sea which makes the tide rise 
up on the shore, as you know it does every day 
all along upon the coast." 

" But then," said his mother, with a smile, 
" what is it that makes the tide ebb, or go back 
again } for you know that it is low water, as well 
as high water, every day." 

'* That I do," said Edward ; " and I do not 
know which I like best ; for at high water we 
amuse ourselves with throwing stones into the 
waves ; and, at low water, we make ponds in the 
sands, and crush the sea-weed on the rocks under 
our feet. But I cannot tell what it is that makes 
low water, for the rivers pour into the sea all day 
long, and all night too ; so that the sea must grow 
fuller and fuller, and the tide ought to be risio^ 
higher and higher, till it overflows \\\e \mA*'''* 
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" That would indeed be the case," replied his 
mother, '* if the rivers produced the tides ; but 
they do not." 

"O! then, pray tell us what does make the 
tides." 

" No, I cannot," replied his mother ; "because 
it would be too difficult for you to understand ; 
you must wait till you are older." 

The children looked disappointed — but after a 
little pause, Edward said, '^ But cannot you tell 
us, mamma, why the sea, receiving so many rivers, 
does not overflow ?" 

" I shall try ; but first, you must observe there 
are a great many seas. Look," continued she, 
showing them a large globe, " here is the great 
Pacific Ocean, and the Atlantic Ocean, and the 
German Ocean, and the North Sea, and the 
Mediterranean Sea, and a large number of oth- 
ers." 

" Yes, but there are a great many more rivers 
than seas," said Edward ; "let us only count 
the number of rivers that run into the Mediterra- 
nean Sea ; and it is not a very large one either : 
there is the Rhone, the Arno, the Ebro, the Ti- 
ber, the Adige, and the Po, and many others." 

" It is very true," said his mother ; " but you 
must know that water is constantly rising out of the 
sea, as well as falling into it." 

" Indeed !" cried the children, with surprise ; 
"we never saw any water rise out of the sea." 

" Have you never observed steam rising out of 
a pot of water tliat is boiling?" asked their mother. 
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" O, yes!" replied Sophy ; " a great deal of 
steam comes out of the tea-kettle when the water 
is boiling fast, and but very little when it is only 
warm." 

" And still less," said her mother, *' when the 
water is cold." 

" O! none at all when the water is cold," said 
Caroline ; " at least I never saw any." 

*' That is true, ray dear, but there is some that 
you cannot see ; for the drops of water of which 
it is made are so very, very smaU, that they are 
invisible." 

The children never doubted the truth of any 
thing their mother told them, but as they could 
not understand this, they looked both surprised and 
puzzled. 

*' I can convince you that invisible steam does 
arise from cold water," continued Mrs. B. ; 
" though I cannot show you what is invisible. 
Pour a small quantity of cold water into this plate, 
and then place it in the garden, and in a few hours 
the plate will be empty." 

'' O, yes!" said William ; "the water will be 
dried up." 

" And what is being dried up, William ?" 

" Indeed I don't know ; I never thought what 
it was ; but I suppose the water goes away into 
the air, as it does from wet linen that is hung up 
to dry." 

'* Just so," said his mother ; " the water is 
changed into invisible vapor, and evaporates.^ ot^ 
as you call it, goes away into l\\e ivc.'*'^ 

IS'' 
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The idea was new to the children, and they 
seemed a little perplexed. Caroline said, ^^ She 
thought it bad been the wind that dried wet lin- 
en, for that when she washed her doll's clothes, 
and hung them out in the garden where there 
was a wind, they dried much faster than in-doors." 

William said, '^ That wind was nothing else 
than air moving about ; so the more wind there 
was the more air there would be to dry the doll's 
clothes," 

^^ There is not more air in windy than in calm 
weather," said Mrs. B. ; *' it only moves quicker, 
and, constantly changing as it passes over the lin- 
en, dries the clothes quicker. 

" The air," continued she, " removes the wa- 
ter by dissolving it, something like melting sugar 
or salt in water." 

^^ Sugar and salt are solid things," said William, 
'^ and therefore can be melted ; but water, being 
a liquid, is melted already." 

" True," replied his mother ; "water cannot 
be melted, but it may be so dissolved in the air 
that you can neither see it, nor feel it." 

Gary asked, " Whether the sun did not help to 
dry wet linen, for she knew that the washerwoman 
liked to hang the wet Iben out in the sun that it 
might dry quicker." 

Her mother said that was true. 

" The other day I was in a great hurry to gel 

my writing dry," said Edward, " to be able to 

turn over the page ; for I was to go and fly my 

kite as soon as I had finished. So I went and 



EVAPORATION. 151 

held it out of doors : the sun shone on one side 
and the wind blew on the other, and I was doubt- 
ing whether I should turn it towards the sun or 
the wind, for I did not know which would dry it 
quickest." 

'* That depends on the degree of force with 
which the wind blows, and the degree of heat 
with which the sun shines. But," continued 
she, '' the sun helps the air to dry linen, because 
it warms the water in the linen ; and you know 
the warmer water is the more it steams or evapo- 
rates." 

'* Then," said Edward, " the sea must evapo- 
rate more when the sun shines than when it does 
not." 

" Then it must evaporate more in the day 
tlian at night," said Sophy. 

^' And more in summer than in winter," ob- 
served Caroline. 

" And more in the torrid zone, where it is so 
liot," said William, " than it does here. If I 
had been in the torrid zone, I dare say I should have 
turned my writing to the sun rather than to the 
wind. But the sun is never hot enough any where 
to make water boil ; is it, mamma .^" 

" G, no! certainly, not on our globe," replied 
his mother. 

" And yel," continued William, " I have heard 
that the sun was hotter than any fire or furnace in 
the whole world." 

" That maybe true ; but then you must recol- 
lect its great distance from us. W\x«ft ^o^a^^^isA* 
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to make a kettle of water boil, you place it upon 
the fire so that it touches the burning coals ; if 
you placed it a few yards distant from the fire and 
expected it to boil, you would be disappointed." 

" O! but we should not be silly enough to ex- 
pect it to boil at such a distance from the fire," 
said Caroline. 

" Well," continued her mother, *' the sun is 
millions of miles distant from us, so it would be 
silly to expect it to make water boil here." 

^^ I only wonder that it should feel so hot as it 
does," said Sophy. 

^^ And do rivers, and lakes, and ponds evapo- 
rate, as well as the sea ?" 

'' Yes," replied her mother ; "all water evap- 
orates, even Sophy's dirty puddles ; and not only 
all water, but all liquids : but the evaporation 
from so large a body of water as the sea, is much 
more considerable than from the water on the 
land." 

" O, mamma!" said William, " I know some 
water that cannot evaporate." 

'' What is it ?" inquired his mother. 

" The reservoirs of water that are inside the 
hills and the mountains : they cannot evaporate, 
for there is no room for the steam to rise ; and 
then there is neither sun nor air under ground." 

" Very true," replied she ; " it is only when 
exposed to the air that liquids evaporate ; and 
think how wisely this has been arranged by Prov- 
idence ; for, if the reservoirs of water under 
ground vfere liable to evaporate, the springs would 
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most of them be dried up, aod we should be in 
want of water." 

" And pray, mamma," said Sophy, " what 
becomes of all this invisible steam ?" 

" This invisible steam," replied Mrs. B., " is 
called vapor ; some portion of it remains dissolved 
in the air, but the greater part rises up high in 
the atmosphere, and there it makes clouds ; and 
you know what becomes of clouds." 

" O! then we can see it i^ain when it rains," 
said Gary ; who had apprehended that the invisi- 
ble vapor disappeared for ever. 

" Now," continued her mother, " you see that 
the constant evaporation of the sea, both night and 
day, must take a great deal of water out of it ; as 
much, perhaps, as there is falling into it by the 
rivers." 

" True," said William ; " and so the one will 
make up for the other, and the sea remain con- 
stantly of the same fulness." 

The children at first seemed satisfied with this 
explanation ; but, after a litde reflection, it occur- 
red to Edward that the clouds, when they pour 
down in rain, fall into the sea, as well as on land ; 
" therefore," said he, " the sea receives water, 
not only from the rivers which run into it, but 
from the rain which pours down upon it ; so I 
thbk, one day or other, it must overflow." 

" It is very true," replied his mother, " that 
the sea receives water, not only from rivers, but 
from the clouds, in the form of hail, rain, or snow^ 
all these being made of water *, but x\\^ «v%.^ot^- 
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tion from the sea is so great that it makes up for 
all this. There are several large lakes, or small 
seas, (whichever you choose to call them,) such 
as the Dead Sea and the Caspian Sea, which, 
like the ocean, have a number of rivers constantly 
pouring water into them, without any outlet ; it is 
evaporation alone which carries off the water, and 
prevents their overflowing." 

" Then, indeed, mamma," said Edward, ^* I 
think they ought to be called seas, not lakes ; for 
lakes, you know, have one river at least that runs 
through them, like the Rhone in the Lake of 
Geneva, which pours water in at one end, and 
carries it away at the other." 

All the children agreed in this opinion ; and 
William observed, that if the Caspian Sea and 
the Dead Sea were called lakes, the sea should be 
called a lake too ! 

The children all laughed at this idea ; but their 
mother told them that some people called it so, 
and said the sea was the largest lake in the world. 
" But, for my part," continued she, " I think it 
better to confine the term lake to those which have 
rivers flowing both in and out of them, and call 
the others seas ; but it signifies litde by what 
name things are called, provided you well under- 
stand what they really are. 

" In regard to the Mediterranean," continued 
she, ^^ there can be no doubt that it should be 
called a sea, for, as you have already observed, it 
receives the waters of many rivers, without any 
lowing from it ; on the coatrary, there is a regular 
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current flowing into it at the Straits of Gibral- 
tar." 

*' Indeed !" cried Edward, with astonishment ; 
'^ what can the Mediterranean do with so much 
water ?" 

" Tliis current has puzzled wiser heads than 
yours, Edward ; and many philosophers have 
wondered, as you say, what the Mediterranean 
could do with so much water ; some of them 
have conjectured that there might possibly be an 
under-current flowing out, and carrying away wa- 
ter from the Mediterranean into the Atlantic, but 
it has not been ascertained that this is the case ; 
and I believe the general opinion is, that the 
evaporation carries oj9* more water than the sea 
receives from the rivers which flow into it, and 
that accounts for the current setting in from the 
Atlantic through the Straits of Gibraltar." 



15G WIND. 



CONVERSATION FOURTEENTH. 

CURRENTS OF WIND. — ACCOUNT OP A HURRICANE. 

"Pray, mamma," said Sophy, "what is it 
that moves the air, so as to make a wind f I 
remember, when I was a very little girl, I thought 
it was the trees blowing about that made the 
wind ; but I am not so silly as to think so now." 

"It would indeed be silly now," replied her 
mother ; ** because yt)u are old enough to have 
observed that the wind blows as hard on a plain 
where there are no trees, as in a great park, where 
there are many. But some years ago you were 
too young to take notice of that. You were then 
very fond of playing with my fan, and I recollect 
showing you how moving the fan made a wind ; 
it was therefore very natural that you should fancy 
that the boughs of the trees were like large fans, 
and produced the wind by moving ; while it is 
just the reverse, for it is the wind which moves 
the branches of trees." 

" But, mamma," said Gary, " I have often 
fanned myself with the branch of a tree, and it 
makes a wind like a fan." 

" O!" cried William, " don'tyou know, Gary, 
that any thing whatever that pushes against the 
air, and moves it, makes a little wind just in 
that spot ? I have sometimes fanned myself with 
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my battledoor, when I was too hot, from playing 
at battledoor and shuttlecock ; and sometimes 
with my pinafore, when I had nothing else." 

" Then," said Caroline, " if one branch of a 
tree cjan move the air a little, all the branches of 
all the trees must move the air a great deal, and 
make a great deal of wind." 

'' But who is to move them ?" said Willy, 
laughing ; ^ would you have boys climb all the 
trees, to shake all the branches ?'' 

" To be sure I never thou^t of that," replied 
Gary ; *' they cannot move unless the wind moves 
them. But, then, tell us what k is makes the 
wind, mamma ?" 

" I fear," said Mrs. B., '* that, though you 
are no longer a very little ^1, you most wait tiU 
you are older before you can fully understand what 
it is that puts the air in motion, so as to produce 
wind. I can only tell you that the most common 
cause of wind is a change of temperature ^ that 
is, a change either from hot to cold, or from 
<2old to hot ; but you must wait a few years longer 
before yoa can understand how such changes 
move the air, and produce wind* You may, 
however, easUy conceive, that, when once the air 
is put in motion, it moves so easily, that a wind 
which begins in Maine may pass over all the Stales 
south of it, and, if it blows hard, co&tinue all the 
way to the equator." 

'^ And, if the wind is exceedingly strong," said 
William, ^' it will perhaps go beyond the equator, 
dtwn to the south pole." 

14 N\\. 
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"No," replied his mother; *'it will stop in 
the torrid zone, for there it will meet another wind 
coming from the south pole. The poles, you 
know, are the coldest regions oh the globe, and 
the equator the hottest ; and this is the reason 
that the wind generally blows from the north and 
south poles to the equator." 

" And pray what becomes of these two winds 
when they meet at the equator ? Do they cross 
each other, and go to the opposite poles, or do 
they quarrel and fight, and so blow up a storm, 
when they meet .'^" 

" Sometimes they quarrel," said Mrs. B. ; "but 
they always finish by making friends, and go hand 
in hand together round the world, from east to 
west, making a regular northeast wind to the 
north of the equator, and a southeast wind to the 
south of the equator, all the year round." 

" It must be very funny," said Sophy, " for 
the wind always to blow the same way, though 
I think I should be tired of it at last. But how 
very convenient it must be for ships that are sail- 
ing to the west ; they are sure to have the wind 
blowing the right way." 

" It is so advantageous to merchant vessels that 
carry goods to trade with foreign countries, that 
this wind has been called the trade-ioind. It was 
first discovered by Columbus, when he sailed 
across the Atlantic Ocean in expectation of find- 
ing a new passage to the East Indies. In his 
way he met with storms, which greatly discour- 
aged the sailors, who were anxious he should give 
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up the attempt, not knowing what dangers might 
befall them. The wind had for some time been 
north, so that they were driven southward." 

" O!" cried Willy, " that was the wind going 
from the north pole to meet the wind from the 
south pole, at the equator." 

"Well," continued his mother, "when they 
reached the torrid zone, to the astonishment of 
Columbus and all his crew, they found the wind 
regularly blowing westward." 

" That was after the north and south winds had 
met at the equator," said William ; " and lucky 
it was for them ; it was just the way they wanted 
to go, to discover America. How much pleased 
they must have been !" 

" Columbus was," replied his mother; "but 
the sailors, who were great cowards, fancied that 
they would be driven by this wind, they knew 
not whither, and would never be able to sail 
against it when they wanted to return to their 
homes." 

" Indeed, I think they had some reason to be 
afraid," said Caroline. 

"No," replied Mrs. B. ; "I have already 
told you that it is not necessary that the wind 
should blow exactly the way a vessel wants to 
sail. The sails may be spread in such a manner 
that the ship will go north or south when the wind 
blows east or west ; it is only right against the 
wind that the vessel cannot sail. The little fleet 
of Columbus would, therefore, have always heew 
able to sail northward, till ihey ^oV. ov>X ^^ ^^ 
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trade-wind, which reaches only to about fifteen 
degrees on each side of the equator." 

" But, mamma," said William, ''if the wind 
is constantly blowing from the poles to the equa- 
tor, all the air will be blown to the equator at last, 
and we shall have none here." 

" So much the better," said Carolme ; *' I 
don't like windy weather." 

" Ah ! but we should not be able to fly the 
kite," said Edward. 

*' Or, what is still worse," observed Mrs. B., 
'' we should have no air to breathe ; for wind, 
you must recollect, is nothing but air in motion ; 
but, fortunately, the air finds its way back again 
from the equator to the poles, and keeps blowing 
backwards and forwards between the two, so that 
it is constantly passing over our heads, and we 
are in no danger of wanting air either to breathe 
or to fly kites." 

" How can it get back again to the poles ?" 
said Caroline ; " does it go through caverns un- 
der ground .'^" 

" O, no! there would be little room for it un- 
der ground, and there is plenty of space above. 
Air that is heated swells out and becomes lighter, 
and therefore rises up. So, after being heated 
by the scorching rays of the sun at the equator, 
the air mounts up even higher than the clouds, and 
returns to the poles much above the cold current 
of air which comes from them." 

'' So, then," said Sophy, " the two winds go 
backwards and forwards, between the poles and 
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the equator, without interfering with each other ; 
the cold wind below, and the hot one above." 

^' If all air swells out and rises when heated," 
said William, " the air in this room, where there 
is so large a fire, must do so, and, being lighter 
than the cold air out of doors, must rise up to the 
ceiling." 

" So it does," replied his mother ; '' and fresh, 
colder, heavier air comes in beneath to take its 
place." 

^' But then what becomes of the air that rises 
to the ceiling, for it cannot get out there ?" 

" It makes its way out wherever it can find an 
opening," replied his mother ; *' by the doors and 
windows, if they are open, or up the chimney ; 
if these are all closed, it escapes through the key- 
hole, and any crack it can meet with." 

'* And how does the colder air get in ?" 

^' In the same manner that the hot air gets out, 
wherever it can find an entrance." 

'^ Then the hot and the cold air must often 
meet, and, if the entrance is but small, have a 
struggle which shall get through it." 

" Not often ; for the warm air, being lightest, 
always keeps uppermost, and the cold air beneath, 
so they seldom interfere. I will show you how 
well they manage it." Mrs. B. then lighted a 
taper, and held it close to the opening of the 
room door, which stood ajar. She moved it 
slowly from the top to the bottom, and the children 
saw with surprise that, in the upper half of the 
opening of the door, the flame o{ \Jaa Va:^^x \»xsx 

14* 
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outwards, being blown in that direction by the 
current of air that was making its way out of the 
room ; while, in the lower half, the flame was 
bent inwards, showing that in that part, a current 
of air was coming into the room. 

^^ Now, pray, mamma, hold the candle just in 
the middle," said Edward, ^^ and let us see what 
the flame will do there." 

'* What do you suppose it will do .^" said his 
mother. 

" Why, if it is not pushed by either wind, it 
ought to burn quite straight u|Nright," said Ed- 
ward. 

And upon trial they foiHid that it did do so. 

" What well-behaved currents these are," said 
Cary ; ^' instead of quarrelling and disputing, they 
divide the opening between them, and then move 
through, the one inwards, the other outwards, 
without meddling with each other at all." 

^^ And just in the same manner," said Mrs. B., 
^' do the two currents to and from the poles move ; 
the heated ones in the higher regions of the atmo- 
sphere, the cold ones nearer the earth." 

'* How admirably that is contrived," said Ed- 
ward ; '' when any thing ^eems wrong and puz- 
zling, one is sure, by proper examination, to find 
out that there is some way to get over the diffi- 
culty." 

*' No wcmder that all is admirably contrived," 
replied Mrs. B., ^^ when you think by whom this 
world was" created, and all that surrounds it — 
cltMidSy aiTy sun, moon, and stars. It may, how- 
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evety happen^ that something in Nature may ap- 
pear to be wrong, without your being able to 
account for it ; and in that case you should say 
to yourself, ^ The fault lies in my ignorance, not in 
the laws of Nature ; if I understood them better, 
I should see that all was right.' " 

*'' That I am sure I should," replied Edward. 
'^ But pray, manoma, tell me, since the wind is 
always blowk^ towiurds the equator, — I mean," 
added he, ^' the cold current which we feel next 
the earth, — ^why have not we constantly a north 
wind ? 

'' If the globe were covered all over with 
water," replied Mrs. B., " we probably should ; 
but the land produces great variations of heat and 
cold,, and is continually changing the course of the 
wind. 

^' You know that when Columbus got out into 
the Atlantic Ocean, at a great distance from any 
land, he found that the wmd blew regularly from 
the north for some time before he got into the 
trade-wind," 

'^ And how fast does the wind blow, mamma .^" 

" It varies extremely," replied she. '* You 
know the proverb says, ^ as changeable as the 
windy' and it. varies as much in velocity as in di- 
rection. In common times it moves from one to 
ten or twelve miles an hour y but in a hurricane 
it has hecsi known to go as much as eighty or 
ninety miles." 

^^ O! what a frightful wind that must be !" said 
Caroline. 
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^' Such violent winds occur but seldom, except- 
ing in the West Indies, and other parts of the 
torrid zone ; as I told you, it sometimes happens, 
that before the north and south winds unite, and 
blow together in a friendly manner round the 
world, they have a scuffle when they first meet, 
and then they produce tempests, whirlwinds, and 
hurricanes, which are often very dreadful." 

William was at this moment attentively watch- 
ing the clouds. ^' Look, mamma," said he, 
" at those white fleecy clouds very high up in the 
sky that are moving one way, while the dark clouds 
lower down are moving just the other way. Those 
clouds must be moved by two winds blowing in 
different directions, and I dare say one is the 
wind coming from the pole to the equator, and 
the other the wind going back again." 

" You are mistaken, my dear ; the upper cur- 
rent of air which returns to the poles is so high 
as to be above our observation. The two cur- 
rents you now perceive by the different course of 
the clouds are owing to some accidental change 
of heat and cold, which, as I told you, often hap- 
pens, and disturbs the regular course of the wind." 

" I wish," said Sophy, " that these two winds 
were of the same height, and met each other. 
What a puffing and blowing we should have then ! 
My hat, perhaps, might be blown off one way by 
one of the winds, and my shawl the other way by 
another." 

' ' You would not wish it if you were in the 
torrid zodCj^^ said Edward, '^ and the opposite 
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winds were to produce a hurricane, for then you 
might be blown away yourself, as well as your hat 
and your shawl." 

^^ O, do, pray, mamma, tell us about a hurri- 
cane!" cried all the children. 

" I will try to recollect an account of one," 
said their mother, ^^ which was related to me by 
a naval officer who was on board his ship at the 
time, in the West Indies. * The day,' said he, 
*• had been extremely hot, and the air perfectly 
still. A thick mist collected in one spot on the 
iiorizon, which in the evening, as it grew darker, 
looked like a black wall. A low moaning sound 
was heard in the air, first in one place, then in an- 
other ; at length the dark mist came sweeping 
along the waters towards us ; as it approached,the 
moaning sound became louder and louder, till it 
increased to a roaring noise which stunned us. 
The sea, though still calm, was covered with a 
white foam ; when suddenly the wind burst upon 
us with so violent a gust that the sailors could not 
hear my voice, even through a speaking-trumpet, 
so that it was impossible in this extremity to give 
any orders but by signak ; but even signals were 
soon useless, for the sea all at once rose m(Hin- 
tains high ; the vessel was driven before the wind, 
and dashed upon some rocks on the coast, where 
in a few minutes she went to pieces. Above half 
the crew perished. I was among the number who 
were so fortunate as to escape, but we were torn 
and mangled in a dreadful manner by the sea 
dashing against the rocks on wh\c\i Nve "Qiex^ ^"^sN.^ 



166 HURRICANES. 

Still we clung to them, as our only chance of 
escape, till the hurricane had in some measure 
subsided ; we then contrived to scramble to the 
shore, where we looked around for succor, but the 
scene before us only increased our distress. Cat- 
tle lying dead in the fields ; trees torn up by ihe 
roots ; negro huts dashed to pieces, and the 
wretched negroes who survived howling over those 
who had perished ! When we reached the town 
the scene of desolation appeared still more dread- 
ful. Above half the houses had been thrown 
down, and numbers of the inhabitants lay buried 
beneath the ruins. In some places they were dig- 
ging out those whose cries showed that they were 
still living ; in others, they were carrying away 
the bodies of the dead. No one noticed us, 
bleeding and suffering as we were; and indeed 
the situation of those buried beneath the ruins was 
so much more pitiable that we thought more of 
giving, than of receiving relief We joined a 
party of men who furnished us with pick-axes, and 
set to work with what strength we had left. I 
was directed by some low groans which issued 
from beneath a mass of rubbish, and as I contin- 
ued making my way with the pick-axe I heard the 
screams of children frightened by the noise it 
made. At length I had the consolation to extri- 
cate a negro mother and three young children 
from beneath the rubbish. One of them, who had 
a leg broken, I carried in my arms ; and the 
others, who were only bruised, contrived to crawl, 
along with their mother, \o a Vvouse, where they 
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received assistance, and all did weU.' The cap- 
tain of the vessel then sought for some one to dress 
his wounds, and it was a long time before he com- 
pletely recovered." 

The children were deeply interested by this 
account, but not one of them wished to go to the 
West Indies to witness a hurricane, and won- 
dered how any body could live in such situations. 
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CONVERSATION FIFTEENTH. 

CAUS£ OF THE SALTNESS OF THE SEA. SALT LAKES 

AUTD SFRINOS. — ^THE DEAD SEA. EVAPORATION OP 

A GLASS OP SALT WATER BT BEAT. — BUOYANCY OP j| 

SALT AND PRESH WATER. 

" Mamma," said William, " what is the rea- 
son that the sea is salt, while the rivers which rua 
into it are not .^" 

''I suppose," said Edward, "that there are 
salt-mines at the bottom of the sea, such as there 
often are on land, and that the sea- water continual- 
ly washing over them melts the salt, and so be- 
comes salted." 

*' There may probably be salt-mines here and 
there under the sea," said Mrs. B. ; '* but that 
would not be sufScient to salt so large a body of 
water. Only think how much it would require to 
salt the Atlantic and Pacific Oceans." 

" Yes, indeed," said Sophy ; " for if I put 
nearly half a salt-spoon full of salt into my plate 
of soup, it does not taste half so salt as the sea ; 
so it must take mountains of salt to salt the whole 
sea ; but where does it get it all from, manmia .^" 

'' What would you say if I told you that it was 
the fresh-water rivers which made the sea salt .^" 

" I should say that you were joking, for that 
seems to me impossible," replied Sophy. "I 



8ALTNE8S OF THE SEA. 169 

was wondering that the fresh- water rivers, pour- 
ing into the sea night and day, did not destroy its 
saltness." 

"I am not joking," said her mother ; "but 
though I will not positively say that it is the fiv- 
ers which make the sea salt, I can assure you that 
most of tliose who have studied the subject are 
of that opuiion. It is true it requires some -ex- 
planation." 

The childron opened their ears wide, and lis- 
tened with great attention, expecting to bearisome- 
thing very difficult ; when their mother rang for a 
salt-cellar, and the servant having brought her one 
full of salt, without saying another word, she took 
it to a pump in the garden. There was a large 
tub about half full of water standing under the 
spout of the pump, and Mrs. B. desired the 
boys to pump it full. This was no easy matter, 
the tub was so large ; and when the boys were 
tired, their sisters, and even mamma, pumped in 
turn. When at length it was filled* Mrs. B. put 
a spoonful of salt into the tub, and then made the 
children taste the water, and they declared they 
could not taste the salt at all, but that was no 
wonder^ for they did not expect a spoonful of salt 
to salt so large a tub full of water. 

" I think," said Edward, "this tub is almost 
as big as your bathing-tub, mamma.; and I re- 
member they used to put as much as fourteen 
pounds of salt into it, to make it as salt as sea- 
water." 

" Well, you must know," sa\A \!cv«vt \svcf^^st«^ 
16 ^^>^- 
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"that the water of rivers, though it tastes so 
fresh, contains more or less salt, but not enough 
to be perceptible to the taste." 

" Just like the tub of water," said Caroline. 

^' If that is the case," observed William, 
" each of the rivers must pour a little salt into the 
sea." 

" But such a little," said Sophy, " that I do 
not think they could ever salt it." 

" You do not consider," continued her brother, 
*' that they pour a little salt into the sea every 
day and every night, and every hour of the day 
and night, and every minute of the hour, so that 
in the course of time there would be enough to 
make the sea salt." 

" It is thus," said Mrs. B., " that the saltness 
of the sea is generally accounted for. 

'* By some, however, it is supposed that the 
sea was endowed with its saline properties at the 
creation, and that all the salt met with upon the 
land was derived from the sea. But if the sea 
had parted and continues to part with the immense 
amount of salt that occurs in such abundance in 
various quarters of the world, it seems reasonable 
to suppose that it would be constantly becoming 
more fresh." 

" Besides, mother," observed Edward, " if 
this were one of the original properties of the sea, 
I should think it ought to be equally salt in all 
parts of it." 

" We should very naturally suppose so," re- 
plied Mrs. B., " as, tromtVve couUaual agitation 
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of its waters, whatever is contained therein would 
probably be diffused uniformly through the whole 
body. Yet we know that there is not a uniform 
saltness throughout ; the waters in the polar re- 
gions contain comparatively but a small quantity 
of salt, while the reverse holds true in the tropical 
regions. Dr. Daubeny ascertained by experi- 
ments, that there is a greater quantity of salt in 
the water at a distance from the continents of 
America and Europe, than near the coast ; and, 
in one instance, the water drawn up from a great 
depth contained a larger proportion of salt than 
that at the surface. But this is a subject not de- 
void of difficulty, in whatever point of view it is 
examined. 

" The average amount of common salt in the 
ocean is estimated at two and a half per cent. , so 
that if the average depth of the water be, as is 
calculated, ten miles, were the water entirely 
evaporated, the thickness of the saline mass would 
be more than one thousand feet ; and were this 
spread uniformly over all of that portion of the 
globe occupied by land, it would form a bed of 
rock-salt upwards of half a mile in thickness." 

A servant just then came with a message to 
Mrs. B., who returned to the house, telling her 
children she would be back again in a few min- 
utes. In the mean time, the children continued 
their conversation. 

" When once the salt gets into the sea," said 
Sophy, " it cannot get out again, for there are no 
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rivers which run from the sea into the land to car- 
ry it back." 

" No," said William ; " all the rivers run into 
the sea ; but I was just thinking that there is anoth- 
er way the salt may get out of the sea. Don't 
you remember what mamma told us about the 
vapor that rises from the sea ? now a great deal 
of salt must be carried up with this vapor into the 
clouds." 

" But then," observed Sophy, " the cicnjds 
would be salt, and the rain that falls from them 
would be salt too." 

"O!" cried Edward, "who ever heard of 
salt rain, or ever tasted salt rain !" 

" Perhaps the rain may be salt out at sea," 
said William ; " because it is made of vapor 
which evaporates from salt water ; while the rain 
is not salt on land, because it is fresh water that 
evaporates there. I wish mamma would come 
back, that we might ask her." 

As soon as Mrs. B. returned, the question was 
put, and she said, that the vapor from the sea 
consisted of water as free from salt and as pure 
as that which rose from the fresh water on land ; 
that salt, or whatever else was dissolved in the 
sea, subsided, that is, remained at the bottom, 
while the vapor rose in the air. " I will pour 
some of the salt from the salt-cellar," continued 
she, " into tliis glass of fresh water, till it becomes 
as salt as sea-water." She did so, the children 
stirring it carefully all the while, in order to melt 
it. 
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" What a quantity it takes," said Caroline, 
*' to make only a glassful of sea-water ! I do not 
think there would be salt enough in all the house 
to make the great tub as salt as sea-water." 

" Very likely not," said her mother. " Now," 
continued she, '' if you evaporate the water in this 
glass, all the salt which I put into it, and which is 
now melted, will remain at the bottom of the 
glass." 

" Then we shall see it again," said Caroline, 
quite pleased at the idea, '' and we may put it 
back into the salt-cellar." 

" No, it will not be fit for that purpose, for it 
will not be in separate grains, as it was before it 
was melted ; they will all adhere together in one 
mass." 

^^ But it will take a long time to evaporate the 
water, manrnia, for the sun does not shine to-day." 

^^ We can hasten the evaporation by an artificial 
sun," said her mother. 

^' An artificial sun !" exclaimed the children ; 
^' how can you make an artificial sun ?" And their 
imagination immediately ran upon the splendid 
appearance of a sun they had seen in fireworks. 
They were in hopes their mamma was going to 
show them something of the kind ; but this was 
not the case. 

" You know," said she, '' that it is the heat of 
the sun which causes the water to change into va- 
por ; now, if you place the glass of water near the 
fire, the heat of the fire will produce the same 
efiect ; but still it will take a c.otvs\^^^\i^^ v^ssx^'^ 

15* 
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evaporate the whole, and you will not see the 
deposit of salt at the bottom of the glass probably 
before the eveoing ; so you must wait with pa- 
tience." 

" Then to be sure," said William, "if the va- 
por that rises from salt water is pure fresh water, 
the salt cannot get out of the sea that way ; so it 
will remain in the sea and make it salt. How 
very curious it is, that rivers of fresh water should 
make the sea salt !" 

" But then," observed Edward, " as the sea is 
constantly receiving salt, and has no means of 
getting rid of it, it must become more and more 
salt, till at last it will be like brine." 

" I said," replied his mother, " that the salt 
would not rise in vapor, but I did not say that the 
sea had no other means of getting rid of some of 
its salt. You may recollect my telling you that 
there were a great many marine plants growing in 
the sea ; now these plants do not exactly contain 
sea-salt, but they contain a great deal of soda, and 
this soda they obtain from the sea-salt, as it is one 
of the ingredients of which sea-salt is composed." 

*' Indeed !" said Sophy ; " I did not know 
that salt was made of different thmgs. I thought 
it was a single thing of itself." 

*' There are several different kinds of salt," said 
Mrs. B. ; " but they are all made of two things at 
least, an acid and an alkali — ^O ! but," cried she, 
interrupting herself, 'Uhis is chemistry, and you 
are too young to understand chemistry, so I shall 
t^ you no more than thai soda is an alkali which 
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the marine plants take from the salt, leaving the 
acid behind." 

^' Then what becomes of the acid, mamma ? 
if it remains in the sea it must make the sea sbur, 
for acids are always sour." 

" Perhaps," said Edward, '' the fish may swal- 
low the acid, as the plants suck up the soda." 

*'Or, perhaps," observed William, '*the acid 
may help to make the shells of shell-fish." 

^^ It is, I believe, all perhaps, as you say," re- 
plied Mrs. B. ^^ I really cannot tell you what 
becomes of the acid ; I can only say that none of 
it escapes by evaporation." 

^^ Well," said Caroline, ^^ I thought that there 
had been but one kind of salt." 

" O, Cary!"cri9d Edward, "don't you know 
that there are Glauber's salts and Epsom salts in 
mamma's medicine-chest ; then the salt in the sea 
has not exactly the same taste as that in the salt- 
cellar. I would much rather drink a glass of salt 
water than a glass of sea- water." 

" The sea contams a great deal of the same 
salt as that which we eat," said Mrs. B.; "but 
there is also another salt, much more disagreeable 
to the taste." 

" I do not think our salt at all disagreeable," 
said Sophy ; " meat would be very insipid with- 
out it." 

" It is true," replied her mother, " that, when 
we are accustomed to it, salt gives a very pleas- 
ant flavor to our food ; but do not you remember 
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bow nauseous Friday thought it when first Robin- 
son Crusoe made him taste it ?" 

"O, yes! and the other day nurse let the 
baby taste it for the first time, and you cannot 
think what wry faces he made ; and he would not 
swallow it." 

" Are there no salt rivers any where, mamma .?" 
inquired Caroline. 

" I never heard of any," replied her mother, 
'' that contained sufficient salt to make the water 
taste salt ; but there are many salt springs ; for 
if a spring, in its passage under ground, happens 
to meet with a salt-mine, it will melt a quantity of 
it, and become salt ; but when it rises out of the 
ground, and flows in a rivulet, it will gradually 
deposit the greater part of the^salt it had melted." 

'' Just as the river Amo deposits its mud," 
said Caroline. 

" Yes," rejoined her mother ;/' and, besides, 
when it is joined by other rivulets of fresh water, 
its saltness will soon be destroyed." 

" Not entirely, mamma," said Edward ; " for 
you know it must carry some of the salt all the 
way to the sea." 

" True," replied his mother ; " I should have 
said that the saltness would have been diminished 
so much as to make it imperceptible, and not that 
it would be totally destroyed. 

'' But though there are no salt rivers," contin- 
ued she, " you may recollect my telling you that 
there are some very large lakes, or small seas, in 
Asia, which are salt*," ^LXid she i^ointed out to 
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them the Dead Sea , of which they had read in 
the Bible, and which she told them was so salt 
that no fish could live in it ; and that the country 
all around was so strongly impregnated with salt 
that all vegetation was destroyed by it, and it was 
quite barren. 

^' O! what a dismal place that must be !" cried 
Sophy. "Is it not there that the towns of Sod- 
om and Gomorrah were built, and that Lot's wife 
was changed into a pillar of salt .^" 

" It is," replied her mother ; and she pointed 
out the spot to them on the map of Palestine. 
*' This sea," said she, " is much salter than any 
part of the ocean ; and a traveller who visited 
Palestine, attempted to swim in it, but he found 
it almost impracticable ; the water was so much 
heavier than common sea-water that it bore him 
up, and made him float on its surface." 

" How I should like to swim in that sea, roam- 
ma," said Edward, " for I should not be afraid 
of sinking. I remember, when I was at Newport, 
I found it much easier to swim in the sea near the 
beautiful beach there than it is in a pond, because 
the salt water bore me up much better than the 
fresh water will. But sea- water is quite clear 
and transparent, mamma, and does not look thicker 
or heavier than fresh water." 

'' It certainly is heavier, by all the salt it con- 
tains ; but it will not look thicker, for when the 
salt is thoroughly melted in the water, it becomes 
invisible, as the salt is which I poured into the 
glass of fresh water, but It maki^^ \x\ftw\ffit '^easv 
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it was before, by the additional weight of the salt 
melted in it 9 ^^d therefore it is more solid, and 
better able to bear you up in swimming." 

'^ It does not look more solid," observed So- 
phy. 

^^No, perhaps not; but so much solid salt 
cannot be put into it without making it more solid." 
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CONVERSATION SIXTEENTH. 

RAIN-WATER PURE. MISTS. FOGS. EXHALATIONS. 

SPRINGS ACQUIRE FLAVOR AND ARE CLEANSED BT 

RUNNING UNDER GROUND. NATURAL FILTERS. 

EXPERIMENTS ON FILTERS OF VARIOUS KINDS. 

MINERAL SPRINGS. BALLSTON. SARATOGA. 

HOT SPRINGS. 

*' Mamma," said Caroline, " if the vapor that 
goes up into the sky to make clouds, is pure water, 
the rain which falls from the clouds must be pure 
water also." 

*' Perhaps something may happen to change its 
nature when it is in the sky," said Edward. 

'* What do you suppose the sky to be .^" said 
their mother ; "for it is a term which is very apt 
to mislead children. They conceive it to mean 
some particular place or thing, when in fact it is 
nothing at all, or at least nothing more than the 
space which surrounds the earth, and extends to 
the sun and stars. That part which is nearest to 
the earth is filled with the air we breathe, and in 
it the clouds are driven about by the wind ; but 
this is much more properly called the atmosphere 
than the sky." 

'* Then, can the atmosphere change the water 
that evaporates into it .^" said Caroline. 

" No, my dear ; it descends ^^ ^xxt^ '^V>^.x^'%Ri^ 
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but not in the same form ; for you know it goes 
up in vapor, which you cannot see, and it comes 
down in rain, which you can see." 

'* Yes, and feel too," said Caroline, " if you 
are out when it rains, and get wet through." 

"Yet I think I have seen vapor," said William. 
" Are not those thick mists which float along the 
valley, after there has been a great deal of rain, 
vapor ? I dare say," continued he, " that it is 
the rain which had udlen evaporating, and getting 
back to the sky, to make clouds .^" 

*' No," said Mrs. B.; "mists and fogs are 
something between vapor and rain. They consist 
of extremely small drops of water, enclosing air ; 
these drops are large enough to be seen, and light 
enough to float in the air, as you describe, near 
the ground ; but they are not Ught enough to rise 
as high as the clouds." 

" Yes," said Sophy ; " mists do not rise very 
high ; you can often see, from a height above, a 
mist that is in a valley ; but fogs seem to go up 
to the clouds, and all round every where." 

" At least we can seldom see above them, as 
you say, Sophy ; particularly in such a place as 
London, for example, where the fog consists of 
exhalations of every description, wet or dry ; for 
there is as much smoke as vapor in a London fog ; 
but, thick and high as it appears, it is very far 
from reaching to the clouds, unless, indeed, the 
clouds happen to be remarkably low." 

" What do you mean by exhdations, mamma ?" 
asked Sophy. 
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'^ I mean whatever passes off from other sub- 
stances and rises into the air from its lightness. 
Vapor generally exhales from liquids ; but there 
are exhalations also from solid bodies, such as 
smoke from burning coals, or perfume from flow- 
ers." 

^' Smoke rises from coals and other burning 
bodies, it is true," said Sophy; "you can see 
that it is something real, and you can smeU it if it 
gets into your nose, and are almost choked with 
it if it gets down your throat. But the perfume 
of flowers is nothing but a smell. I never saw 
any exhalations rise from flowers, or from any 
thing that smells, whether it is a good or a bad 
smell." 

" That," replied her mother, " is because the 
particles are too small to be visible. If the par- 
ticles of liquids can be so subdivided as to become 
invisible, why should not solid particles be so too ? 
But you may be assumed that whatever you smell 
is produced by verv small particles entering your 
nostrils, and touchmg those nerves which belong 
to the sense of smell." 

*' I cannot help being surprised," said Wiljiani, 
'* that rain should be made of pure water ; I ^^l 
sure it neither looks so clear, nor tastes so nice 
and fresh, as spring- water." 

*' The rain-water you commonly see has teen 

collected by pipes from the roofs of houses, and 

been soiled by washing them. If you catch rain- 

' water, as it falls, in a clean plate or basin, it will 

be quite clear." 

16 NW« 
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William determined to do so thie next time it 
rained, and asked whether it would then taste as 
good as spring-water. 

" No," replied his mother ; " rain-water is in- 
sipid, because it is piire ; for pure water has no 
taste ; while spring-water is brisk and pleasant to 
drink, because, in running through the ground, it 
meets with a variety of salts, a small part of which 
it dissolves, and which, without givmg it a deci- 
ded flavor, prevents itg being so insipid a^ rain- 
water. " 

" O! those are the salts which the springs car- 
ry into the rivers, '* said Edward, " and the rivers 
into the sea." 

" But there are some springs," observed Wil- 
liam, ** that are very unpleasant, as those of Balls- 
ton, which taste of sulphur and iron, and all sorts 
of bad things." 

** The waters of such springs," his mother said, 
" were called mineral waters, because they passed 
over and dissolved a considerable quantity of those 
minerals which give them so disagreeable a taste, 
but which at the same time rendered them very 
excellent medicines for the cure of some dis- 
eases." 

" I wonder," said Sophy, " that a spring should 
be clear, after running through so much dirty 
ground." 

" Nothing," her mother told her, *' cleansed 
water so much as running through the ground." 

"0, mamma!" cried Caroline, *'I am sure 
the muddy puddles that dirty our shoes so much 
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when we walk out after rain, are not clear pure 
water." 

"No; but the water of springs flows under 
ground, and does not stand still, as the dirty water 
in the puddles you describe. The spring-water, 
so far from dirtying itself as it flows along under 
ground, on the contrary cleanses itself ; for if any 
thing dirty happens to be mixed with it, it leaves 
it behind, adhering to the ground it runs through. 
This seems strange to you, but I can show you 
an example of it ;" and she took her children to 
see a machine which filtered water. It consisted 
of a large vessel, through which the water slowly 
trickled, and came out through a hole at the bot- 
tom. The children saw that the water was thick 
and looked dirty before it passed through the fil- 
ter, and was beautifully clear and transparent when 
it came out. They wondered what there could 
be inside the filter to wash the water so clean ; 
and what was their astonishment, when, taking off 
the cover, their mother showed them that the ves- 
sel was full of powdered charcoal, through which 
the water trickled ! 

" Dirty black charcoal !" exclaimed Caroline, 
^^ I should have thought it would soil instead of 
clearing the water. Look, mamma, how it black- 
ens my finger when I touch it ! Why does it not 
do the same to the water .•*" 

"The water does not rub hard against it as 
you rubbed your finger," replied her mother ; " it 
runs lightly through it, and if you look well at the 
charcoal you will see that it is covet^d^vi\>SKVN«c| 
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small particles of dirt, which the water in its pas- 
sage leaves upon it." 

*' Ho v^ very curious !" said Sophy : " so then 
instead of the charcoal dirtying the water, it is the 
water that dirties the charcoal !" 

" And by dirtying the charcoal cleans itself,'* 
added Edward ; " that is very ingeniously con- 
trived." 

'' The more you learn, Edward," said his 
mother, "the more you will see that whatever Na- 
ture has contrived is admirably done." 

''But, mamma," said William, ''charcoal is 
made of burnt wood ; is there any charcoal under 
ground for springs to filter through ?" 

" No ; but there are other things which answer 
the same purpose ; gravel and sand, for instance, 
or any earth that water can trickle through." 

" Then clay will not make a filter," said Ed- 
ward, " for water will not pass through clay." 

"No, certainly ; and when the surface of the 
ground consists of clay, and the rain falls on it, 
instead of running through, it remains on the clay, 
and makes the dirty puddles which Gary de- 
scribed." 

" Yet the bottom of ponds under ground, or 
reservoirs, you said, were often made of day." 

"I did ; but when there is a great deal of 
water in these reservoirs, it can be but little soiled 
by the clay ; besides, the spring cleanses itself as 
it runs through the ground afterwards ; just as 
you see this water cleanse itself by passing through 
the c/iarcoal." 
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During theu' play-time, the children were very 
desirous of making some experiments themselves 
upon filters, but were at a loss how to contrive it, 
ifor it required a vessel witli a hole at the bottom 
for the water to run out at, and all the pots and 
pans in the house were closed at the bottom. 
At length, John recollected that garden-pots had 
a hole at the bottom, apd he thought they would 
answer the purpose of filters extremely well. 

" But tlien," said Sophy, " the water will run 
through the hole mto the ground, and we shall not 
be able to see whether it is clean or dirty." 

In order to prevent this, the children placed 
the pots in their pans or saucers ; having first 
carefully washed and wiped them, that the water, 
after having filtered through the pots, might not 
be dirtied in the pans. The boys then laid two 
straight sticks across each pan to support the pot, 
in order that it might not rest on the bottom, and 
the water be thus able to flow through more easily. 
They then poured fine gravel into one of the pots 
till it was about half full ; into another, they put 
sand, and Sophy determined to have one with 
clay, in order to see what would happen. In a 
fourth pot, they put some lime, and having com- 
pleted this, they looked about for some dirty wa- 
ter with which they might make their experiments. 
The gardener pointed out some in a large tub, 
.which was kept for watering plants, and where 
it had been standing long enough to be soiled. 
They filled their watering-pots at this tub, poured 

16* 
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the water over each of the garden-pots tiB they 
were full, and then watched with eager impatience 
to see the result. In a short time the water began 
to trickle through the pot of gravel and make its 
appearance in the saucer. 

" Here it comes," cried William, with a shout 
of exultation ; " but how slowly it dribbles, drop 
by drop. However, it is my pot that has begun 
first." 

"No wonder," said Sophy, "for there is 
much more room for the water to get through Ihe 
gravel than through the sand or the lime, for the 
holes are much larger between the little bits of 
gravel. 

" But the water does not look so clear as that 
which passed through the charcoal filter." 

Not being able to account for this, the children 
ran to their mother, to beg that she would come 
and see their filters, and explain to them why the 
water was not so clear. 

Mrs. B. thought their filters very well con- 
trived, and told them that the holes, or interstices, 
as they are called, between the pebbles of gravel 
were so large, that a good deal of the water passed 
through without touching them, and that that 
part of the water which did not touch the gravel 
could not leave its dirt upon it. " Therefore," 
said she, " part of the water is cleansed and part 
remains soiled, and the clean and the dirty parts 
of the water mixing together, render the water 
less clear than it would be if every particle of wa- 
ter brushed off its dirt upon the gravel." 



FILTERS. 187 

** I do not understand," said Caroline, " why 
every drop does not touch the gravel." 

'* When you pour water from your watering- 
pot," said her mother, *' that part of the water 
which is m the middle of the stream cannot touch 
the inside of the spout. Now you may consider 
the interstices between the gravel as so many 
small irregular spouts through which the 'water 
runs, much smaller, no doubt, than that of a wa- 
tering-pot, but still wide enough for a good deal 
of the water to get through without touching the 
gravel." 

" Now here it comes through the pot of sand !" 
cried Edward, ^^ and look how much clearer it 
is !" 

'' I know why," said William ; "the grains of 
sand being much smaller than the pebbles of grav- 
el, the interstices between them must be smaller 
too, and so the water will be able to brush itself 
against the sand more thoroughly, and that is the 
reason it looks so much more transparent ; though 
still it is not so clear and bright as the water from 
the charcoal filter." 

" And I know the reason of that," said Caro- 
line, who, having very well understood her mam- 
ma's explanation, added, " it is because the spouts 
of your pot of sand are not so small as the tiny 
ones of the charcoal filter, though they are smaller 
than those of the gravel." 

" You are quite right, Cary," said her mother, 
smilmg ; " the charcoal being ground to powder^ 
the particles are much smaller vivan xVv^ ^«i»& ^\ 
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$and, and consequently the interstices, or spouts, 
are proportionally narrower ; besides, charcoal is 
of a nature peculiarly cleansing and purifying. 
For this reason it is of great importance in long 
sea-voyages, where the only water to be had, 
being confined in casks, soon becomes stagnant 
and corrupt. Now, if the inside of these casks 
be coated with charcoal, the water, constantly rub- 
bing itself against them, froni the motion of the 
vessel, cleanses itself by depositing all the corrupt 
parts on the charcoal, and remains sweet and fresh 
for a long time." 

" O!" said Sophy, " I am sure stagnfuat water 
is very bad, both to the smell and taste. 

^^ But look at the pot of clay ; not a single dipp 
of water has passed through it. Now it begins to 
trickle froln the lime ; but this water is not at all 
clear ; it has melted some of the lime, which makes 
it look like milk and water." 

" It has probably washed down and mixed 
with it more of the lime," said her mother, "than 
it could dissolve ; for, if tlie lime were dissolved 
in the water, you would not be able to see it." 

" Indeed !" said Sophy, with surprise. 

"Do not you remember that, when the salt 
was completely dissolved or melted in the water^ 
the salt became invisible ?" 

" O yes! we could see it no more, and I should 
have thought it had gone quite away, the water 
was so clear ; but I found out it was in the water 
stUl, when I tasted it." 

" Tb^ water always remains transparent when 
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any thing is completely dissolved in it," said 
Mrs. B. ; " but water can dissolve only a certain 
quantity, and if more is put into it than it can 
melt, part of it will remain unmelted, and there- 
fore will not disappear. " 

" Then there is more lime in this water than it 
can dissolve," said Edward, ^' and so it does not 
all disappear, but makes the water look milky." 

" Very probably," replied his mother ; " or 
the milkiness may arise from the water not having 
had sufficient time to dissolve the lime." 

" Perhaps so," said Caroline, " for I know it 
takes some time to melt things ; I always think 
the sugar takes a long time to melt in my tea, I 
am in such a hurry to drink it." 

Mrs. B. then went to a cupboard, took out a 
bottle, and poured into a glass some of its con- 
tents, which looked like the clearest water. 

'' Though it looks so transparent, I suspect it 
is not pure water," said William, "for it smells 
of lime : may I taste it ?" and his mother having 
consented, he took a mouthful, but found it so 
nauseous that he could not swallow it. 

" O! I am sure there is lime, and plenty of it, 
in that water," cried he, making such wry faces 
that his brother and sisters could not help laugh- 
ing. 

»' " Yet all that there is in it," said his mother, 
"is dissolved, for you see that the water is quite 
transparent and the lime invisible." 

" I wish it was invisible to the taste as well as 
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to the sight," said Williain, who could not get 
over the nauseous taste of the lime. 

" You may say you wish it were imperceptible 
to the taste, but you cannot say invisible to any 
sense but that of sight." 

" And you may say imperceptible to any of the 
five senses, I suppose," said William ; *' seeing, 
hearing, smelling, tasting, and feeling ?" 

" Certainly," replied she. 

*' Could we make some lime-water like this," 
asked Sophy, '^by mixmg lime and water to- 
gether ?" 

"Yes," replied her mother; "but it would 
require great care, and some skill, to mix just the 
quantity that the water would dissolve ; for if you 
put a grain more it would remain unmelted, and 
make the water look turbid or milky." 

" But if it did not melt," observed Edward, 
" it would remain a solid grain of lime, so how 
could it make the water look milky ? It seems 
to me, that it is only by being melted that the 
lime gets mixed throughout with the water, and 
thus makes it milky." 

" The water, though it would not dissolve the 
grain of lime," replied his mother, " would divide 
it into very small atoms, which would be spread 
all over the water, and give the whole of it a milky 
appearance. This is called being diffused, or 
suspended in the water. When, on the contrary, 
it is dissolved or melted, it becomes invisible, and 
the water remains clear." 
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'^ O ! do let us make some lime-water/' said 
Sophy. 

*' We have plenty of that already," said Wil- 
liam, pointing to the bottle ; ^^ and then it is so 
unpleasant ! What I should like of all things to 
make, is some Ballston waters, which smell so 
strong of sulphur." 

*' And do you tliink that nice ?" asked Sophy. 

" No," replied William ; '* but as I have only 
smelled it, not tasted itj I have not such a great 
dislike to it as I have to lime-water." 

^^ It would be more difficult to imitate the Balls^ 
ton waters," said Mrs. B., *' because they are 
impregaated with a variety of things ; an ingredi- 
ent in one of the springs is sulphur, which ren- 
ders it extremely nauseous both to the smell 
and the taste ; and I dare say William would 
think it still worse than lime-water, if he tasted it. 
There are," continued Mrs. B., " a great variety 
of springs in different parts of the world. 

*' Near Ballston, we find sulphur springs, (or 
rather springs impregnated with a gas called 
sulphuretted hydrogen, which emits a very dis- 
agreeable odor, and imparts to the water a very 
unpalatable taste,) and iron, or, as they are called, 
chalybeate springs, both of which are highly bene- 
ficial in many diseases. Near this place is Sar- 
atoga, of which you have all repeatedly heard ; it 
being a place of much resort during the warm 
weather, not only by those who are in pursuit of 
health, but far more by those who are seeking for 
pleasure, or are mdulging in a Uu\e Te\«xaL\\wvSxwsi. 
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the arduous duties of their respective callings. 
These springs have become as celebrated as any 
in the world, for their number and variety, for the 
agreeable and sparkling vivacity of some, the 
salubrity and efficacy of others. The waters, 
besides being freely drunk by the thousands and 
tens of thousands that annually resort to them, 
are, in immense quantities, bottled and trans- 
ported to various sections of the Union, and even 
shipped to distant places in foreign lands." 

" How were these discovered, mother ?" in- 
quired Edward. 

" It is said, by observing the deer go to them for 
drink. Some of the springs were known to the 
Indians, when the whites first settled the country, 
and were held in great estimation by them on ac- 
count of theur health-restoring qualities." 

" Do you know of any other springs in our 
country ?" asked William. 

^^ Yes, the Union abounds with them ; there 
is indeed scarcely a State that does not contain 
some. Those already mentioned, are the most 
celebrated. The Lebanon Sprmgs, situated in a 
village inhabited by Shakers, about twenty-seven 
miles from Albany, are considerably visited ; as 
are also the Stafford Springs in Connecticut, and 
the Warm and Hot Springs in Virginia." 

"Hot springs!" exclaimed Caroline; "how 
can the water get hot under the ground ?" 

" The heat generally proceeds from the spring 
containing a considerable quantity of sulphur and 
iion, which, when mixed together in certain pro- 
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portions, produce beat. Some of the Virginia 
Springs have a temperature of 108 degrees. 
The hottest spring in Europe is near Naples, 
known by the name of the Baths of Nero ; the 
heat is equal to 182 degrees, which is within 30 
degrees of the temperature of boiling water ; or, to 
make it a litde plainer, I would say, that, if 
(2 J 2 degrees, which is) the heat of the latter, were 
divided into seven equal parts, it would be found 
that the temperature of Nero's Baths is equal to 
six of them, thus being within one seventh part as 
hot as the boiling water. The spring of Thuez 
in the P3rrenees has a temperature of 171 degrees, 
and one in Auvergne a heat equal to 176 de- 
grees." 

^' And where does the water get all these bad- 
tasting things," said Caroline. 

" It is too late to answer your question to-day," 
replied her mother, ^^ as it would lead us into the 
subject of volcanoes, with which I intend to begin 
our next lesson." 

This delighted the children, for they had just 
learned enough about volcanoes to excite their 
curiosity, but very little to satisfy it ; and they 
could not imagine what connection there could be 
between springs and volcanoes. 

17 VII. 
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CONVERSATION SEVENTEENTH. 

HOT SPRINGS OP ICELAND. — ^VOLCANOES. ASCENT 

OP MOUNT VESUVIUS. DESCRIPTION OP ITS LAVA, 

CONE, AND CRATER. LAVA HEATED INTERNALLY 

SWELLS OUT. EXPANSION OP BODIES BY HEAT. 

ORIGIN OF MOUNTAINS. 

'^ Before taking up the subject allotted for 
this conversation," commenced Mrs. B., " I will 
spjeak of the hot or boiling springs of Iceland." 

"Wonder upon wonder!" exclaimed Gary. 
" It sounded strange enough to hear you, yester- 
day, tell about hot water coming out of the 
ground ; but still stranger will it sound, to hear 
of boiling springs in such a dreary, chilly place 
as /celand must be." 

" To us that region of the earth would un- 
doubtedly seem cheerless and uncomfortable, but 
to its inhabitants it is far otherwise ; and no peo- 
ple are more attached to the land of their nativity 
than the Icelanders, and probably there is none 
among whom education is more generally diffused. 
But all presented by the face of Nature is not ice 
and snow ; there are many volcanoes situated here, 
and it has been not inaptly remarked that the isl- 
and rests upon a fiery furnace. 

" The hot springs are very numerous ; at the 
most remarkable locality, more than fifty may be 
counted within the limits of a few acres, situated 
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at the foot of a rock about three hundred feet high. 
The one most familiar to readers, being that re- 
specting which travellers have said the most, is 
the Great Geyser, as it is called, which is in the 
vicinity of Mount Hecla. At the time it was 
visited by Krug Von Nidder, a scientific gentle- 
man, who devoted much attention to the examina- 
tion of the phenomena exhibited, it presented two 
kinds of eruptions or ebullitions. The smaller 
ones occurred with much regularity every two 
hours, and the water was forced up to a height of 
fifteen or twenty feet only. The larger ones took 
place once in twenty-four or thirty hours, and with 
such violence as to throw the water ninety feet 
into the air, and the steam still higher, so as in- 
deed to mingle with the clouds. For two hours 
after the lesser eruptions, the water remained al- 
most boiling hot. After this length of time a dull 
rumbling noise would be heard from within, the 
water begin suddenly to reascend, the basin be- 
come filled to overflowing, ' immense bubbles 
of steam burst from the funnel-shaped opening,' 
and ' the water be again projected to its usual 
height. 

*' The most important spring, next to the Gey- 
ser, disappeared, after an earthquake, in 1789, 
while another, which had previously been a very 
inconsiderable one, was so enlarged, that it has 
since equalled, and, as many think, surpassed, the 
Geyser in grandeur ; this is called the Strokr. 
When Krug Von Nidder visited it, * a thick col- 
umn of smoke suddenly burst oviX^ ^xA x^vsi ns^ 
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the clouds. The water was hurled with terrific 
violeuce out of the crater, and mixed like a fine 
mist with the rest of the column to a considerable 
height. From time to time, thin streams of water 
were seen shooting in a vertical or oblique direc- 
tion through the column of smoke, sometimes 
rising to a height of one hundred feet and upwards. 
Large stones, which had been previously thrown 
in, were flung almost out of sight, and many so 
perfectly perpendicularly that ^ey fell down again 
into the crater, and were again thrown up into the 
air, like a juggler's ball. The whole of the water 
was ejected at the beginning ; and afterwards, the 
column, which ascended from the opening, was 
composed only of steam, which rushed out with a 
whistling and hissing noise, and rose with incred- 
ible velocity into the clouds. It continued three 
quarters of an hour in this state of activity. It 
then again became quiet, except that the water, 
deep in the tube, (or cavity,) continued, as usual, 
to boil violently.' " 

The children were now all impatient to hear 
about volcanoes ; but Mrs. B. said, she must first 
answer Caroline's question, — Whence the hot 
springs get sulphur and iron, and all such ^'bad- 
tasting things," added she, smiling. 

"In running through the ground, it sometimes 
meets with a particular sort of stone called Pyrites^ 
which is composed of sulphur and iron ; the wa- 
ter dissolves a quantity of this stone, and thus 
becomes impregnated with both sulphur and 
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" But," said Caroline, "you told us, mamma, 
that water cleansed instead of dirtying itself in 
running through the ground ; now, if it picks 
up such things as sulphur and iron they must 
dirty it ?" 

" No, they do not," replied her mother ; " tlie 
water, after it has dissolved sulphur and iron, is 
as transparent and beautiful as it was before." 

" Or as it is after dissolving lime," said Ed- 
ward. 

" You must remember," continued his mother, 
'*' that it is only when things are mixed with water 
without being dissolved, that the water is soiled 
by them, and looks thick or muddy, like the lime- 
water which came from your filter, and contained 
more lime than it could dissolve." 

" O, yes ! I understand," said William, "all 
the lime that was dissolved in the water, did not 
dirty it, but the lime which was not dissolved 
did." 

" Well then," continued Mrs. B., " when wa- 
ter runs through the ground, whatever dirties it is 
left behind in the earth as in a filter, and thus the 
water cleanses itself, but whatever it has dissolved 
it carries along with it. Let us now proceed to 
our volcanoes." 

" Volcanoes are burning mountains, where 

there is such a prodigious heat under ground as 

to make the volcano throw up immense quanti- 

'ties, not only of boilmg water, but of fire and 

ashes." 

"O ! do teB us all about \X^'^ ^^^^ %^^^\ 
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^^ you, mamma, have been to the top of Mount 
Vesuvius, so you must know." 

^^ One does not necessarily know all about 
a mountain from having ascended it," replied 
Mrs. B., " and I was not there during a great 
eruption ; the mountain was only throwing up 
smoke and ashes ; the latter, it is true, were still 
hot from a recent eruption." 

" But then did they not bum you, mamma ?" 

'^ No ; there was no danger of that, for I and 
the party I was with took care to keep to the 
windward, so that the ashes fell on the opposite 
side of the mountain to that we ascended. We 
left Naples very early in the morning, and began 
our ascent on mules from the village of Resina, 
which is at the foot of the mountain." 

*' I know that village very well," cried Ed- 
ward, " though I never saw it ; we have read so 
much about it m Miss Edge worth's story of the 
Two Merchants." 

*' As far as our mules could carry us," con- 
tinued Mrs. B., "our ride was very pleasant ; 
we soon quitted the cultivated ground and reached 
the lava which had been thrown up by old erup- 
tions, but was. not yet covered with vegetation ; 
and as we rose higher up the mountain, we came 
to the lava of the last eruption, which, having 
occurred only a few months before, was still 
warm." 

" Can any thing in the open air remain warm 
for months .?" inquired Edward. 

" The length of time a body remams hot," 
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replied his mother, '' depends upon its size, upon 
the quantity of heat it had at first acquired, and 
upon the state of the atmosphere. A pocket- 
handkerchief, washed in boiling water and hung 
up in the open air, will be cold in a few minutes, 
long before it is dry ; a blanket, being thicker 
and larger, will keep warm much longer. A tea- 
cup of boiling water exposed to the air will be 
cooled, perhaps, in a quarter of an hour, while a 
tubful of boiling water would require several hours 
to become cold." 

^^ I wonder how long a river of boiling water 
would keep hot !" said Sophy. 

*' Much longer than a tubful, no doubt," re- 
plied her mother ; '' but not so long as a stream 
of lava, which is a very thick fluid, and when 
thrown out of the mountain is considerably hotter 
than boiling water." 

^^ What is lava made of, mamma .^" inquired 
Caroline. 

^^ Lava is a mixture of earths and metals that 
have been melted by the intense heat of the vol- 
cano. When first issuing from the mountain the 
substance, it most resembles in appearance, is 
melted iron, which you may recollect having seen 
pouring from the furnace at the Iron Works we 
once visited. 

" The cavity at the summit of the mountain 
whence this lava flows is called the crater, and 
the outside of the crater is in the form of a cone 
or sugar-loaf. When we reached the foot of this 
cone," continued Mrs. B., "I vj%a ^WC«gA^si 
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dismount, it being too steep for the mules to as- 
cend. The gentlemen of the party continued 
their way on foot, assisted by the guides, whilst I 
was carried in an open chair, the man behind sup- 
porting the poles on his shoulders, while the one 
in front held them in his hands, and by this means 
I was rested on a level. I once attempted to 
walk, but, though assisted by my two guides, 
every step I took in the ashes on which we trod, 
I slipped back almost as much as I had advanced, 
so that I was obliged to return to my chair, very 
impatient to reach the summit, and inquiring anx- 
iously of my bearers how broad the space was at 
the top before the hollow of the crater began. 
* Not broad enough for the chair to rest upon,' 
replied they, ' but we shall take care to support 
it.' As my head is apt to grow dizzy at the sight 
of a precipice, this alarmed me ; and when we 
reached the summit they set the chair down upon 
a ridge of light ashes, so narrow that if I leaned on 
one side I was in danger of falling down the moun- 
tain, and if on the other I might be precipitated 
into the crater. At first I closed my eyes from 
giddiness, but the bearers having fastened the poles 
so as to form a sort of barrier on each side of the 
chair, I soon became accustomed to my situation, 
and looked around me with wonder and delight.^' 

^' But did not the smoke and ashes which the 
crater threw up frighten you, mamma .^" said Car- 
oline. 

" No ;" replied she, " they were so completely 
Movm by the wind the other way that on our side 
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we could see down the crater to a considerable 
depth." 

" O dear !" exclaimed Sophy, " suppose some 
of the burning lava had burst out while you were 
sitting there !" 

" There was no danger of that," replied Mrs. 
B. ; *' there are generaUy some symptoms of agi- 
tation before the eruption of lava takes place, and 
the guides know when it is safe to venture within 
the crater." 

'' Within !" cried the boys ; " I did not think 
any one could descend into the crater ; how I 
should have liked to go down." 

'' O no !" exclaimed the girls, in alarm ; " I 
hope, mamma, you did not go into it .^" 

" No, my dears ; but two gentlemen of the 
party did. They were slung to ropes, by which 
tliey might be pulled up in case of falling, and 
thus let down into the crater. They received no 
injury, except burning their shoes wherever they 
found a spot sufficiently level for them to stand 
on ; and they complained of being half sufibcated 
by the fumes of burning sulphur or brimstone." 

" O ! I know how bad brimstone smells," said 
Sophy; '*when nurse lights a candle with a 
match, the brimstone is quite choking ; and if a 
little match, tipped only at the end with brimstone, 
makes such a horrid smell, what must all the 
brimstone in the crater of a volcano do !" 

*' There were many' other fumes, no less disa- 
greeable, rising from the crater," said Mrs. B., 
*' besides those of sulphur •, buX 1 Tiv<eai\\WNa^'^S!a&. 
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substance as I knew you were acquainted with it 
under the name of brimstone. But though there 
was no lava flowing from the crater when I was 
there, we were so fortunate, on our return, as to 
discover a small opening near the foot of the cone, 
whence a stream of lava, nearly as wide as this 
room, flowed." 

" Do you call it fortunate, mamma ?" said 
Sophy ; " I should have been very much terri- 
fied ! Did not you run away as fast as you 
could ?" 

*'No, indeed ! I was so struck with admira- 
tion at the sight, that I did not think of danger ; 
nor was there any cause for apprehension. The 
lava flowed down the mountain extremely slowly, 
owing to its being very thick ; indeed, if I had 
not attentively watched it, as it glided majestical- 
ly down, I should have thought it a motionless 
solid mass." 

" Well," said Edward, " I had imagined that 
lava rushed down in rapid torrents, overwhehning 
every thing that came in its way." 

" It often does so, in a violent eruption ; but 
the stream I saw, flowed, I should think, at the 
rate of not more than a mile an hour." 

"O, then," said Sophy, "one might stand 
and look at it as long as one pleased, for there 
would be plenty of time to run away when it came 
near." 

'* Besides," replied her mother, '* you would 
not place yourself in front of the lava, so as to be 
ia any danger of its re^aching you ; but approach 
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the stream sidewise. The opening which I 
saw was very insignificant to some of which I 
have read. The eruption of this same mountain 
in 1794, occasioned a rent 3,000 feet long and 
237 feet broad." 

" What a frightful sight this must have been !" 
exclaimed Caroline. 

'^ Yet even this was small to a rent made at 
Mount Etna in 1669, which was two and a half 
German miles in length, and reached one third of 
the way up the side of the volcano." 

"Why do you say German miles, mother ?" 
inquired Sophia. " Are not all miles of the same 
length ?" 

" Some nations estimate distances differently 
from others, consequently there is no universal 
standard regulating the number of yards or feet, 
which make what is called a mile. Our mile con- 
tains 1,760 yards, or 5,280 feet ; a German mile 
is more than equal to 4^ of ours ; so is the Aus- 
trian, Prussian, and Danish ; the Swedish mile 
is equal to 6| and the Portuguese to 1^ of ours ; 
the Russian mile is less than ours, being equal 
to only 3,500 of our feet." 

" It then behooves a man in travelling abroad," 
said William, ** to make himself acquainted with 
mileage, or he may suffer much inconvenience. 
If, for instance, he should be overtaken by night- 
fall in Sweden, and continue on his journey, be- 
cause told he should find an inn at the distance 
of four or five miles, what a long and wearisome 
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jaunt he would have before reaching his desired 
tarry ing-place !" 

"Mother," remarked Sophy, ''you said the 
rent in Mount Etna reached up one tliird of its 
height. How high is Etna ?" 

'* By looking at the table which I showed you 
at a former conversation, you will find it is nearly 
12,000 feet high. Traces of the rent were still 
to be seen in 1819. But a more enormous 
rent than this was made by the eruption of the 
Icelandic volcano, Skaptar Jokul, in 1783 ; this 
was eight English miles long." 

" Pray," said Sophy, *' what does lava look 
like .?" 

'^ It is of a dingy gray color, somethbg like 
melted lead." 

"I thought," observed William, "that you 
said that lava was red hot like iron in the fur- 
nace ?" 

" True ; but exposure to the air had cooled 
the surface, so that it was covered with a gray 
crust which kept the inside hot." 

" Just as pie-crust keeps the apples inside the 
pie hot," said Sophy. 

" Yes," said her mother, smiling at the com- 
parison. " Lava cools remarkably slowly, and is 
sometimes so sluggish in its motions that I recol- 
lect reading an account of some lava from Mount 
Etna which took two years to move only ten 
miles ; but, it is true, it had flowed down the steep 
part of the mountain, was in some measure cooled 
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by long exposure, and was thus creeping on over 
ground almost flat." 

" How very slow," said Caroline ; " why, a 
snail would have crawled faster." 

"True," replied her mother; "but to con- 
tinue my narrative. We went close up to the 
little stream, and plunging in a stick, it immediately 
took fire, showing us that the lava within was still 
red hot. Notwithstanding the pie-crust," con- 
tinued she, addressing Sophy, " the heat was so 
great, that we could stop only the instant required 
to plunge in our sticks, and were then glad to re- 
treat as fast as we could. There had been a 
slight earthquake on the mountain the night before, 
and our guides told us that it, in all probability, 
produced the aperture whence the lava flowed." 

"Does an earthquake make a hole in the 
ground, mamma ?" inquired Caroline ; " I thought 
it only shook it." 

" When lava is burning under ground," replied 
her mother, " it swells out, or expands, so as to 
want more room ; and in its endeavor to get room 
it often shakes the ground. If it happens to be 
near the openmg of the crater of a volcano, it es- 
capes there ; if not, it sometimes cracks the 
ground open and rushes out there.'.' 

^' But why does it want to get out, mamma .?" 
asked Caroline. 

" Because it has not sufficient space within. 
Since heat makes every thing expand and grow 
bigger, lava, when burning hot, requires more room 
to contain it, than when it was coc^."*"* 

18 ^^^^ 
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** O, yes!" said Sophy, *' I know that when 
the milk is boiling for our breakfasts, it swells 
out so much, that though the saucepan is not half 
full at first, if left on the fire, it froths up so high 
that it runs over the saucepan into the fire." 

" And don't you remember," said Caroline, 
*' that one day there was a tight cover on the 
saucepan, and nurse was called away just as the 
milk was beginning to boil, and the milk could not 
run over because it was shut up by the cover ; so 
it bubbled and boiled, and made a great noise, 
trying to get out, and at last it burst ofP the 
cover, which went bounce ! up the chimney, and 
the milk all ran over into the fire ! We thought 
it such fun !" 

"Well," said their mother, " the lava is very 
similarly situated to the milk boiling in the sauce- 
pan. When there is no cover it runs over as it 
does in the crater of a volcano ; and when there 
is no crater open, it makes such efibrts to get out 
that it shakes the ground, and sometimes bursts 
its way through the ground above it ; that is, it 
forces open the cover of the saucepan and over- 
flows." 

'' It must require a great deal more strength," 
said Caroline, " to force open the ground than to 
lift the cover of a saucepan." 

" And It has a great deal more, to be sure !" 
said William ; " only think what a quantity of lava 
there must be inside a volcano ! all burning bat ! 
— hotter, I dare say, than boiling milk. " 

^^Much hotter," Te^\\ftd\\\^ vnother ; "bttt^tbe 
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lava is not only within the volcano, but in all the 
surrounding country ; it is sometimes so deep in 
the earth, as to be several miles under ground.'* 

" Then," said Sophy, laughing, '' however 
strong it may be, it can never lift such a heavy 
cover as that — ^and so tight too." 

'' Probably not ; but in struggling for room, it 
often not only makes the earth quake or tremble, 
but it sometimes heaves it up, by which means it 
gets more space. There are many places where 
the earth has been raised from ten to twenty feet 
by subterraneous fires for several miles in extent, 
and the lava, having thus made room for itself, has 
afterwards cooled and 'become solid ground." 

" But," said William, " raising the eartli ten or 
twenty feet, will not make much room for such a 
quantity of lava." 

" That depends upon how far the elevation of 
the ground extends. Besides moderate upraisings 
over a large tract, there have been at particular 
spots some very great elevations. Thus Monte 
Rosso, near Catania, Sicily, rose, in 1669, 820 
feet, in four weeks. And, what seems still more 
astonishing, Mount JoruUo, in 1759, rose 1,480 
feet in a single day, being at the rate of more 
than a foot a minute during twenty-four hours. 
Then, besides heaving up the earth above it, the 
lava presses also upon that beneath it, squeezing it 
closer together, and making it more compact, so 
that it wUl, perhaps, gain as much space below as 
above." 

" And I dare say it squeezes tJas ^tQ>\3i\Ai\^^- 
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wise too," said Caroline, "and so makes itself 
more room every way. I can fancy the lava to 
be like some enormous animal buried alive under 
ground, and struggling and striving with all its might 
to get free." 

" But I am glad it is not really a live animal," 
said Sophy, " it would suffer so much for want of 
room. Now the lava, whatever strength it has, 
luckily does not feel." 

"No," replied her mother; "and the word 
strength more properly belongs to living animals, 
which exert their strength ; that of inanimate bodies 
is called power or /orce." 
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POWER OP STBAM. — ^POWJSR OP SOLID BOPIES SUD- 
DENLY CONVERTED INTO AIR. GUNPOWDER. 

FIRING OFF A CANNON. EXPLOSION. — CRACKING 

A WHIP. DIFFERENT DEGREES OF EXPANSION OP 
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EXPERIMENTS ON IRON AND SULPHUR WITH WA- 
TER. WATER DOES NOT IN ALL CASES EXTIN- 
GUISH FIRE. EXAMPLE, THE BURNING OF PO- 
TASSIUM IN WATER. 

*' Mamma,'* said William, " if there were any 
houses on the ground which is raised up by the 
biu-nrag lava, I suppose they would be thrown 
down, for the lava would not lift the ground gently, 
but with a great shock .^" 

" No doubt," replied his mother ; " and it is 
this shock which is called an earthquake. The 
shock is more violent if water is mixed with the 
burning materials under ground." 

*^ Yet, surely," said William, "water, though 
boiling, cannot have such power as burning lava." 

*' 1 beg your pardon," replied his mother ; 
"the lava is only melted by heat, but the watei^ 
boils, and is changed into steam, which rushes out 
of the crater with such force as to drive every thing 
before it that it meets with." 

" I know," said William, "what force the steam 
has when it rushes out of the ^i^e <^ xScl?^ ^^sssr 

18* 
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boat, every time it stops to take in passengers ; it 
makes such a noise that it almost frightens one.'' 

"It has still more force," said Mrs. B., '' when, 
instead of being let out at that pipe, it is confined 
within the steam-engine ; for it is the power of the 
steam, struggling for room, that makes the boat 
move. Steam has been known to force out of 
the crater large rocks, which had not yet been 
melted. At Cotopaxi, a block of stone or lava of 
about 1 ,000 square feet was thrown sidewise to a 
distance of 1 J geographical miles. The celebrated 
traveller Von Humboldt calculated that, at the 
eruption of the Peak of Teneriffe, in 1798, some 
of the stones were thrown upwards of 3,000 feet 
high. At times, water is mixed with ashes, and 
makes a sort of boiling mud, which rushes out in 
torrents from the crater, carrying destruction 
wherever it takes its course. Sometimes prodi- 
gious quantities of steam are ejected, which, con* 
densing in the air, fall in heavy showers of rain, do- 
ing much damage, as happened during the eruption 
of Vesuvius in 1794." 

*' How frightful !" exclaimed the children. 

" But nothing," continued their mother, '* pro- 
duces such violent effects as when the heat under 
ground suddenly changes some of the burning 
materials into air." 

" How can that be .^" inquired William. 

''When you fire your little cannon, do you 
know what it is that drives out the ball with such 
force .^" 

" Yes ; it is the gunpowder." 
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" But how can the few grains of gunpowder 
with which you charge your cannon firoduce such 
a prodigious force ?" 

" I suppose it is by taking fire ; for. unless you 
set fire to the gunpowder by a lighted match, the 
cannon will not go off." 

" That is true," replied his mother. "Now 
you must know that gunpowder is made of such 
materials, that when it takes fire, it is all at once 
changed into air, and the few grains of gunpowder 
in your cannon swell out so prodigiously by being 
turned into air, that it will make as much air, 
perhaps, as would fill this room. You may sup- 
pose, therefore, how much it will want space, 
and with what violence it will rush out of the 
cannon to find it, and in so doing it will drive out 
the cannon-ball which stands in its way. To give 
you some idea of the prodigious power of water 
converted into steam by heat, I need only tell 
you that the quantity of water which would be con- 
tained in a quart bottle, when converted into steam, 
would fill a space nearly 1,700 times greater." 

" And what is it that makes the loud noise when 
the cannon is fired ?" asked Edward. 

'' No doubt," said William, " it is the ball rush- 
ing out with such force." 

" No," replied their mother ; " the noise or 
report is occasioned by the rushing out of the new- 
made air, which strikes with violence against the 
open air as it bursts from the cannon, and this is 
called an explosion." 

"I wonder," said Sophy, " that alt ^bicJa.^^ 
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cannot see should be strong enough to make such 
a loud noise." 

" O ! Sophy ; did you never feel how strong 
the air is when there is a great wind, and what a 
loud noise it makes ?" 

" Yes," replied she, " I forgot that wind was 
air moving ; but the noise is not so loud as that 
of firing a cannon — a real large cannon, I mean«" 

" Though we cannot see the air," resuined her 
mother, " we perceive it both by our senses of 
hearing and of feeling." 

" O! that you do," cried Caroline ; "the wind 
makes one feel so cold ; and once, I remember, 
it was near throwing me down, so I am sure I 
felt it," 

A wagoner, who happened just then to be 
driving by, cracked his large whip ; and William 
cried out, " Look, mamma, he does not touch 
tlie horses, he is only whipping the air that the 
sound may frighten them and make them go on." 

" Yes," replied she, " and it is the striking or 
cutting through the air with such force that pro- 
duces the sound. But this is not called an explo- 
sion, because there is no air rushing out of a con- 
fined place for want of room. It is merely the 
open air, which is cut in two by the lash of the 
whip, aiid then its suddenly joining together again 
produces the sound." 

William was much pleased with this explanation, 
and after a little reflection, said, " I do think, 
mamma, that the few grains of gunpowder I 
idmge my cannon with, would m^e more air 
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than the room could bold, for don't you remember 
when I fired it off in the nursery it broke one of 
the windows, and I dare say that was in forcing 
its way out ; and you told me I must never fire 
it but in the open air." 

"You must consider," replied his mother, 
" that the nursery was full of air before you fired 
your cannon ; therefore if you make any additional 
quantity it must find its way out. If the quantity 
is but small, it will escape through the key-hole, 
up the chimney, or through any chinks it may 
find ; but if the quantity is large and suddenly ad- 
ded, it will break the panes of glass to make its 
way out." 

*' Then, I dare say," said Edward, " if the 
door had been open, the air would have gone out 
quietly that way instead of breaking the window." 

" No doubt," answered his mother ; "the air 
has no boyish inclination for breaking windows ; 
it is very well behaved, and always goes out by 
the door unless the window happens to be open, 
and then, as it has no fear ot broken bones, it 
prefers the shortest way." 

The children laughed, and then Caroline said, 
" How very strange it is, that so small a quantity 
of gunpowder should produce so great a quantity 
of air." 

" I do not think so," observed her mother ; 
" for in order to be changed into air, it must be 
divided into particles (which means little parts or 
atoms) so extremely small that you cannot see 
them. Each of these particles \s se^^^^^^^'^^ 
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the other, and so far from adhering together, as 
they did when they were gunpowder, they all 
fly apart, as it were, and seem to make use of 
their liberty in separating from each other as much 
as they can : it is this that produces the expansion, 
or sweUing out of gunpowder when converted into 
air." 

" Then, I suppose, it swells out a great deal 
more than the lava does when it is burning and 
melting under ground," 

"No doubt," replied Mrs. B.; "therefore 
when any of the burning materials, instead of being 
simply melted, are suddenly changed into air, the 
expansion will be much more considerable, and 
the effect more violent." 

*' But is there any gunpowder under ground, 
radmma ?" said Caroline. 

" No ; not precisely gunpowder ; for gunpow- 
der is made by men. But the materials of which 
gunpowder is made are all found under ground, 
and when they happen to take fire you may ima- 
gine what an explosion it will make." 

'' But how can they take fire," said Caroline, 
" for there is nobody under ground with a match 
to light them ?" 

"No, certainly,*' replied her mother; '^ but some 
of these materials, when they chance to meet to- 
gether, take fire spontaneously ^ that is to say, of 
themselves, without any match to ignite them being 
required. I think I must ask papa to explain it 
to you ; he is now in his laboratory ; and tf he is 
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QOt too bus.y with his experiments, we will ^k 
him to show us how this takes place." 

They accordingly went to the laboratoiy ; ^nd 
as soon as their father had finished what he ttr{i9 
doing, he inquired what the children wanted, Mi 
then showed them a hottle la which there was 
some iron and some sulphur. 

*' I do not see the pieces of iron," said $ophy. 

''No ; because the iron has been made into 
filings, so that it looks more like a powder tb(^ 
a solid piece of iron ; but it is still iron ; fuid if 
melted, the filings would uoite together aad make 
one solid piece of iron." He then sprinkled it 
with water, and placed it for a short time near $he 
fire ; and afterwards shook a little out of the bottk 
into the air, and, to the astonishment of the chil" 
dren, it took fire of itself. 

'* How curious !" cried Edward ; " and thU 
is what is called taking fire spontaneously." 

" Yes," replied his father ; " no light was ^put 
to it to make it take fire. Now," continued 
he, " iron, you know, is a metal which is dug <Hit 
of the earth." 

''O, yes!" said William; "I remember the 
cart-loads of it we once saw at the mines, but it 
did not look at all like the iron that pots and pans^ 
are made of." 

" No, because it does not exist in its pure ip^^- 
tallic state in the boweb of the earth : it is missed 
with earth and a variety of different things, and ia 
this state is called iron ore ; it is pure iron opl^ 
after it \m been melted in the &fcw^^\ \V^>^^ 
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runs out, leaving all the other ingredients behind. 
Now you must know that in the neighborhood of 
voleahoes, iron is very often mixed with sulphur 
and other combustible ingredients of a similar 
kind." 

" But you are not there, papa, to sprinkle wa- 
ter over them," said Caroline, " and without that, 
you said they would not take fire." 

" True," answered her father, smiling, " but 
there are many other ways of their being supplied 
with water. Your mamma has told you, that there 
b a number of reservoirs of water inside the hills 
and mountains, and little streams under ground 
find their way from these reservoirs to the surface 
of the ground, and there burst out in springs ; 
but it often happens that these rivulets, flowing 
under ground, are stopped in their course and 
cannot make their way to the surface ; and in 
that case, they gradually dribble down lower and 
lower through the cracks and fissures they chance 
to meet with in the earth, till they may at last 
reach that part where volcanic materials lie : the 
water will then sprinkle these materials, and they 
will take fire spontaneously ; and the heat produced 
by their combustion (I mean their burning) will 
melt them and convert them into lava." 

"It is very strange," cried Sophy ; " I thought 
that water always put out fire !" 

" So it does," replied her father, '^ when there 
is enough of it. But if there is not plenty of wa- 
ter, a struggle takes place between the fire and 
the water, and the fixe sometimies gets the better ; 
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then the fire burns the water instead of the water 
extinguishing the fire. When a house is on fire, 
the first sprinkling of water that is thrown over it 
by a fire-engine often only increases the flame ; 
but as tlie engine continues pouring water on the 
bouse, it at last gets the better, and extinguishes 
the fire. 

*' Now," continued he, " I will show you 
something still more extraordinary. Look at this 
little piece of metal ; it is called potassium ;" and 
be took a small stick of it with a pair of pincers 
from a vial. It looked on the outside like the 
black lead in pencils. He then cut ofiT a piece 
about the size of a pea, which had a metallic lustre 
when first exposed to view, and let it drop into a 
basin of water ; when, to the astonishment of the 
children, it burst out into a beautiful pink flame. 

" How very strange !" said Edward ; '* I am 
sure there is plenty of water to put out the flame." 

^' No quantity of water whatever will extinguish 
the flame of this singular metal," said his father, 
*^ until it is thoroughly burnt out; and if this 
metal, when under ground, happens to meet with 
water, it will ignite or take fire instantaneously. 

*' The distinguished philosopher Sir Humphrey 
Davy, who discovered this singular metal, ad- 
vanced, and foe a time sustained the conjecture, 
that volcanic eruptions were occasioned by water 
getting access to large masses of it, buried deep 
in the bowels of the earth. He however, upon 
more mature reflection, abandoned this notion. 
The opinion which seems to meeXvjvJa.^^ \sNKi8^ 

19 ^^^- 
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favor at the present day is, that the temperature 
of the earth gradually increases, as it approaches 
the centre, to an intense heat, and that whenever 
water comes in CQntact with this heated matter, it 
is converted into steam, the great and sudden ex- 
pansion of which gives rise to volcanic eruptions 
and earthquakes." 

The children were delighted with the experi- 
ments they witnessed, and begged their father to 
show them some more, but he would not consent, 
saying,* " No, my dears, this is chemistry, which 
you are much too young to understand ; and I am 
not a conjurer to show off a number of wonderful 
tricks for the amusement of children. So take 
them away," continued he, addressing Mrs. B., 
*' and let me return to my study." 

The children, a little disappointed, went back 
with their mother to the drawing-room. 

'' Now," said she, " since we are sent out of 
the laboratory, I will show you some drawing- 
room chemistry ;" and she took from the chim- 
ney-piece a box of lucifer matches, and plunging 
one of them into a vial contained within the box^ 
it instantly took fire, and burned long enough for 
her to light a taper with it. " The stuff," con- 
tinued she, ^'with which the points of thesis 
matches are covered, is neither sulphur nor po- 
tassium, but something of the same inflamniable' 
nature, (chlorate of potash mixed intimately Vfiiit 
sugar,) and the instant it touches the substance 
contained in the vial, (sulphuric acid, or oil of Vit- 
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riol, as it is commonly called,) it takes fire spon- 
taneously." 

" Without even any water .^" said Caroline. 

*' Yes," replied her mother; "but, as papa 
says, this is chemistry ; so you must be content 
Co use these matches without my telling you any 
thing more about them, until you are some years 
older." 
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CONVERSATION NINETEENTH. 

ACCOUNT OF THE DESTRUCTION OF HERCULANEUM 
AND POMPEII, AND THEIR SUBSEQUENT EXCAVA- 
TION. DESCRIPTION OF POMPEII. EARTHQUAKE 

NEAR PUZZUOLI. MONTE NUOVO THROWN UP IN 

1538. RAISING OF THE COAST. TEMPLE OF SE- 

RAPIS. ACCOUNT OF THE ERUPTION OF VESUVI- 
US IN 1631 IN 1839. MOUNT ETNA. 

This morning, Mrs. B. entertained her chil- 
dren with an account of the destruction of Pom- 
peii and Herculaneum, towns situated near the 
foot of Mount Vesuvius, and which were swal- 
lowed up by an eruption of that mountain in the 
reign of the Emperor Titus ; nearly two thousand 
years ago. 

This eruption she described as beginning by a 
prodigious quantity of very small black ashes, 
which arose perpendicularly from the crater, and 
then spread out into a heavy cloud, producing 
darkness all around, deeper than that of night. 
The only light to be seen came from flashes of 
lightning, which darted from this tremendous 
cloud, and occasionally a rush of flame from the 
crater. The earth shook, and the sea receded 
from the shore ; at length the black cloud de- 
scended in a shower of ashes almost as fine as 
powdered charcoal ; and at the same moment a 
torrent of boiling mud w^s cast out of the crater, 
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which flowed towards the sea, destroying what* 
ever it met with iu its course, and burying the 
towns of Ponipeii and Herculaneum deep under 
ground. 

" And what became of the poor people who 
lived in those towns ?'' inquired the children, 
with great anxiety. 

^^ Most of them are supposed to have escaped 
whilst the awful cloud hung over them ; for when 
the town was excavated, very few skeletons were 
found ; and it is probable they were those of 
sick people who were unable to fly, or of pris- 
oners ; for some few of them were in chains. 
One poor lady and her family took shelter in a 
cellar under ground, where they remained safe 
from the shower of ashes ; but the boiling mud 
which afterwards poured down the mountain 
forced its way into the cellar and destroyed them 
all. And though it is not many years since their 
bodies were discovered, the bracelets and other 
jewels they wore at the time of their destruction 
were found hanging on their skeletons." 

" O dear ! I should not like to live near a vol- 
cano," observed Sophy. "But was there no 
lava ?" 

" There was no lava cast out by that eruption, 
but it is probable there was some burning deep un- 
der ground, and that it was its combustion, which 
heated the water and produced the eruption of boil- 
iqg mud I have described." 

" And," said Edward, " the eruption of such 
a prodigious quantity of ashes aud ol \sv\A^\fiK^v 
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have left plenty of room for the burning lava below, 
and I dare say that is the reason it did not come 
out itself." 

" What an immense quantity of water," ob- 
served William, " there must have been, to melt 
so much earth and change it into hot mud ; I 
think more than one spring of water must have 
supplied it." 

" It is not improbable," said his mother, " that 
the sea may have made its way under ground, 
and have found access to the lava ; for Vesuvius," 
added she, pointing it out on the map of Italy, 
" is, you see, very near the sea. 

. " Herculaneum and Pompeii were not discov- 
ered for many centuries after this eruption, and 
they were then found by accident in digging a well ; 
and have since been in some measure brought to 
light again. The greater part of Pompeii has 
been completely cleared, the earth which covered 
it having been dug out ; and it is wonderful to see 
how fresh and uninjured the buildings appear." 

" How I should hke to see it," said William ; 
^' it must be so curious to walk in streets that were 
trodden so many hundred years ago ! And are the 
houses like ours ?" 

" No ; they are considerably smaller, and built 
for a warmer climate, each having an open court, 
which is generally ornamented with paintings, and 
a fountain in the middle ; and this spot appears 
to have been more inhabited in the day-time than 
the enclosed apartments, these being destined 
chieBy for sleeping-rooms. TV\^ ^giatia^s on the 
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walls of the houses, the furniture, utensils, and 
ornaments have been wonderfully well preserved, 
considering the time they have been buried ; and 
they are now removed to a museum at Naples, in 
order to be well taken care of. The theatres, 
both at Pompeii and Herculaneum, are very niag- 
nificent, and richly decorated with statues, a great 
number of which are extremely well preserved. 

" After the eruption which destroyed these two 
cities," continued Mrs. B., " the volcano re- 
mained tranquil a great number of years." 

** No wonder," said William ; *' having thrown 
up such a prodigious quantity of things, there 
must have been plenty of room for the subterra- 
nean fire to burn and swell the lava without its 
overflowing." 

*' Many years after," continued Mrs. B., 
** these fires began again to be very troublesome 
in the neighborhood of Naples, which, during two 
years, was continually disturbed by earthquakes." 

" O ! I wonder," said Sophy, " whether there 
is going to be another eruption of Vesuvius, or 
whether the subterranean fires will split open the 
ground and get out somewhere else." 

" These earthquakes," resumed her mother, 
** went on increasing both in frequency and vio- 
lence, till at length a gulf suddenly opened in the 
ground, close by a small town called Tripergola, 
near Puzzuoli, in the Bay of Naples, andiin erup- 
tion, consisting of solid blocks of unmelted lava, 
miied with ashes and flame, took place, and in 
the course of about three dajs ^ ^^3CkViX^ ^^^ 
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thrown up which formed a mountain no less than 
fpur hundred and forty feet high." 

" But why was not the lava melted, mamma ?" 
inquired Edward. 

*' Probably the eruption of hot air and vapor 
drove out the masses of lava before them, with- 
out having had time to melt tliem." 

"O, yes!" said William; "the hot air and 
^vapor were the gunpowder, and the masses of 
lava the cannon-balls which they fired off from the 
gulf below." 

'' It was fortunate," said Mrs. B., " that this 
gulf did not open in the town itself, as it gave the 
mhabitants time to escape before their town was 
overwhelmed. This mountain has obtained the 
name of Monte Nuovo, or New Mountain, and was 
raised in the year 1 538. I visited Monte Nuovo, 
when I was ^t Naples ; it is of a very regular 
form." 

" It must look like those immense heaps of 
ashes that are sometimes seen in the suburbs of 
large cities, I suppose," said William. 

" Originally it might, perhaps," replied she ; 
" but that is so many years ago, that there has not 
only been time for a soil to form upon it, but it is 
now covered with a rich vegetation of myirtles, 
irbutus, and other beautiful evergreens. I am 
•prry I can show it you only on the map," con- 
tinued Mrs. B., pointing it out to her children ; 
" and here is another mountain, called Monte 
Rossa, which was raised in a similar manner, and 
at a much earlier period, so that we have not afij 
exact account of it. 
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" I mast not forget to tell you," added she, 
'* that tlie eruption which produced Monte Nuovo 
raised the sea-coast in the neighborhood many- 
feet. I saw there the ruins of a very ancient 
temple, called the 'Temple of Serapis,' the col- 
umns of which are perforated with holes made by 
shell-fish which are lodged in them. It is evident, 
therefore, that the temple must once have been 
under water to that depth, for the shell-fish to 
have made these holes and lodged in them. Now, 
since the temple could not have been built under 
water, the ground on which it stands must have 
been originally dry, and must afterwards have 
sunk under water to half the height of the col- 
umns, have remained so a number of years, and 
then, in the year 1538, have been again raised 
above the level of the sea, and is now on dry 
land." 

''I should have thought so much dancing up 
and down," said Sophy, " would have thrown 
down the columns, and dashed them and the tem- 
ple all to pieces." 

" Several of the columns, as well as various 
parts of the building, lie scattered on the ground, 
and there are but three that remain standing." 

" I wonder this eruption did not come out of 
the crater of Vesuvius," said Edward, " since it 
is so near .^" 

" Not so near as you would imagine," replied 
his mother ; " I dare say there is a distance of 
fifteen or twenty miles between the two moun- 
tains. Besides, at that time, the ci^\.^t ^l "^^n^jX 
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Vesuvius had been so long undisturbed by erup- 
tions, that the lava around had fallen in and closed 
it up." 

'' Then do you suppose,'^ said William, ^' that 
there is a communication between Monte Nuovo 
and Vesuvius, under ground, so that if the lava 
escapes at the one, it will be quiet at the other .^" 

" In all probability," replied his mother, "there 
are a great many cavities under ground, such as 
those where the water collects and forms reser- 
voirs for springs, and these frequently communi- 
cate together by subterraneous passages, especially 
in volcanic countries ; for where so much lava and 
ashes is thrown out, the greater must be the cav- 
ities within, when all is quiet. A traveller, who 
visited Mount Vesuvius in the year 1631, nearly 
a hundred years after Monte Nuovo had been 
thrown up, gives a very interesting description 
of the state of the crater at that period. He says 
it was five miles round, and about a thousand paces 
deep : at the bottom was a plain, on which cattle 
grazed ; and in the wooded parts wild boars fre- 
quently harbored." 

" How very differerit," exclaimed Sophy, 
' ' from what it was when you ascended it, mamma. " 

" The only volcanic vestiges that remained," 
continued Mrs. B., " were in one corner of the 
plain, which was still covered with ashes, and 
amongst them were three small pools of water. 
In one of them it was hot and bitter ; in another 
it was Salter than the sea ; and in the third it was 
hot, but tasteless." 
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** There must have been a great number of 
years without an eruption, for the crater to hav6 
been thus closed up, and for the grass and treei. 
to have had time to grow," said Edward. 

" Very true ; the formation of a soil, deep 
enough to support trees, requires a prodigioui^ 
length of time ; but long as it took to rear them, 
they were all destroyed in the course of a feV^ 
hours ; for, at the latter etad of the same yeaf, 
1631, an eruption took place, in which no lesi^ 
than seven torrents of burning lava burst froni thd 
newly-opened ' crater, together with prodigious 
streams of boiling mud, which overwhelmed and 
destroyed whatever came in their way. Eve^ 
since this period the mountain has been more df 
less agitated, and few years pass without thi6 re- 
currence of an eruption." 

'* Well," said Sophy, " I wonder that any* 
body can be so foolish as to live near such places. 
I am sure that, if I did, I should never go to berf 
without looking at the mountain, to see if there 
^ere any flames burning or any ashes thrown up.*^' 

" You would not do so," said her mother, " it 
you were accustomed to see the mountain in this* 
itate, and yet no eruption take place. Indeed, ixr 
eareless do the inhabitants of that neighborhood 
gro(V to their danger, that even repeated warnings' 
dre of no avail : they constantly rebuild, on the 
same spot, towns which have been destroyed hf 
eruptions ; and Torre del Greco, in particular, 
^^ch is situated between the mountain and the 
sea, has, I believe, been rio \^^ xtaaxi lovst^^^^ 
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tiroes destroyed and rebuilt. One of the most 
recent destructions of this place occurred during 
the evening of the 15th, and morning of the 16th 
of June, 1794. The lava spread through all its 
streets, and then flowed into the sea, covering its 
bed over a space three hundred and sixty -two 
feet long, and eleven hundred and twenty-seven feet 
broad. ' When the lava ceased to flow,' says a 
recent writer, ' the crater was covered by a dense 
cloud of finely-pulverized pumice, which envelop- 
ed it for four days, during which time the summit 
of the mountain fell into the internal cavity. The 
country, for ten or twelve miles around, was wrap- 
ped in a midnight darkness, and thunder-storms 
were awfully frequent. During the eruption, vol- 
canic sand fell to the average depth of fourteen 
inches, for a distance of three miles round the 
mountain. It is impossible to describe the hor- 
rors of that night, in which Vesuvius poured out 
its terrible fury pn the beautiful valley beneath it. 
The fiery ejections and the inexpressible groans 
of the mountain, the death-like stillness of the 
atmosphere, and the cries of the thousands who 
bad been driven from their homes and all the plea- 
sures of life, must, together, have presented a 
combination of terrors which no imagination can 
realize.' " 

" What a dreadful state of things, and how the 
little children must have been frightened!" re- 
marked Caroline. 

*' Yes, it was an awful thing, not poly for ib^ 
yomgy but for people of every age." 
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" Has there been any recent eruption of this 
mountain, mother ?" inquired William. 

" Yes ; one commenced on last new yearns day, 
(1839.) It began with an explosion, like the dis- 
charge of a cannon, and a dense cloud of ashes and 
smoke soon hovered over the city of Naples, to 
the no small consternation of its inhabitants. For- 
tunately, the wind changing carried it in another 
direction. On the evening of the second day, the 
entire mountain seemed on fire, and the lava flow- 
ed down its sides, committing extensive ravages. 
On the third evening, a phenomenon of very rare 
occurrence took place, which was, the issuing 
forth of continual flashes. 

" When I first went to Naples, arriving after 
dark, I was a little startled at the sight of the fire 
issuing from the crater, which being more abundant 
than usual, much expectation was entertained that 
a great eruption might take place ; but, far from 
dreading it, travellers, like myself, were eagerly 
hoping it would take place ; and I soon learned to 
be as desirous of seeing a great eruption as others. " 

" But could you see it without danger ?" in- 
quired Sophy. 

" O, yes! when an eruption occurs, the in- 
habitants of Naples, so far from flying, are all flock- 
ing towards the mountain ; and I know one English 
family who took up their abode, for several days, 
in a sort of hermitage, situated about half way up 
the mountain, in order to see the eruption more 
completely. Perhaps there was some risk in 
20 N\\, 
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venturing to remain so very near, but none of them 
suffered any inconvenience from it." 

" It must be such a magnificent sight !" said 
William, " that it- would be worth while to run 
some risk, in order to see it thoroughly." 

" Before closing our conversation," observed 
Mrs. B., "I must briefly allude to Etna. This 
mountain consists almost,if not entirely, of lava ; 
it rears itself aloft in imposing grandeur, to the 
height, as already mentioned, of nearly 10,000 feet 
above the level of the sea, and in circumference is 
not far from 180 miles. The earliest reference 
we find made to it is by Thucydides. 

'' Diodorus Siculus informs us that a Carthagin- 
ian army, whilst on its march against Syracuse, was 
arrested in its progress by the flowing lava. One 
of its most remarkable eruptions occurred in 1669, 
when fifteen towns and villages were destroyed, 
and the stream of lava was so deep that it flowed 
over the walls of Catania, sixty feet in height, ru- 
ining a part of the city. Many fissures were 
formed ; one of which, b the plain of St. Lie, was 
twelve njiles long and six broad." 
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CONVERSATION TWENTIETH. 

SUBMARINE ERUPTIONS. ^NEW ISLANDS IN THE MED- 
ITERRANEAN. ISLES NEAR ICELAND. MOUNT 

HECLA. HOT SPRINGS. NUMBER OP VOLCANOES 

IN AN ACTIVE STATE. ORIGIN OF MOUNTAINS. 

" I WONDER," said William, " whether there 
were ever any eruptions of burning lava at the 
bottom of the sea .»*" 

" If there were it could never be known," ob- 
served Edward; "for there would certainly be 
water enough to put out the fire immediately." 

"But suppose," said Sophy, "there was a 
very, very great eruption from the bottom of the 
sea, it might throw up ashes and make a Monte 
Nuovo under the water, which would, perhaps, 
rise up as high as the surface of the sea, and then 
it would make a sort of new island like that which 
mother once told us about — O ! how funny that 
would be ! And when ships passed by, the sailors 
would say, ' I wonder what that little island can 
be ! I never saw one there before.' " 

" And then," cried Caroline, " if the eruption 
was strong enough to get the better of the sea, 
when it was under water, I don't think it would 
stop, when it got above the water, and had nothing 
to hmcler it ; but it would go on throwing out ashes 
and lava, and all sorts of thm^s, ^xA ^Ck ^^^^ 
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would be a volcano in the little island, and that 
would be prettier still !" 

''But, mamma," said Edward, "you do not 
say a word about it, so I am afraid that it is im- 
possible, and that we are only building castles in 
the air." 

" Or, rather, castles under the water," said 
William, laughing. 

" I would not interrupt your discussion," said 
their mother, " because I like to hear you argue 
without my interference, especially when you are 
in the right track. What your imaginations have 
just led you to ' describe is not only possible, but 
really takes place. No doubt, as William says, 
many submarine eruptions have been extinguished, 
without coming to the knowledge of any one ; but 
there have been many of these eruptions, which 
have cast up such large quantities of lava and 
other solid materials, that they have at length 
raised mountains whose summits have reached 
above the surface of the sea, and formed islands 
of a conical or sugar-loaf form, with an eruption 
going on from the crater." 

" How very wonderful !" said William ; " what 
power these eruptions must have had, to have 
pushed their way through such an immense body 
of water as the sea, without being extinguished." 

'' Such an island," continued Mrs. B., '* arose 
in the Mediterranean Sea, not very far from 
Sicily, so lately as the year 1831. It was first 
discovered by the crew of a vessel, who were sur- 
prised at the appearance of a i^rodigious quantity 
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of cinders, which had floated to such a distance 
from the volcano, that they were surrounded, and 
the progress of the vessel in some measure im- 
peded, before the volcano itself was discovered." 

" And was the sea deep there ?" inquired 
Sophy. 

" It was six hundred feet deep, and, as the 
crater rose more than one hundred feet above the 
water, you may imagine what a quantity of solid 
materials must have been thrown up. The erup- 
tion continued in activity, and the island conse- 
quently increased in size, during a month : it then 
remained stationary till the following winter, when 
a great storm arose, and it was swept away by the 
waves." 

" So the sea revenged itself at last on the vol- 
cano that had set it at defiance," said William. 

" It could only conquer after the volcano was 
dead, — I mean extinguished," said Edward ; 
" that is a mean sort of vengeance." 

" All vengeance is worse than mean," observed 
Mrs. B. 

" Well, I am quite disappointed," cried Caro- 
line, in a tone of regret ; '' I thought that the 
island, after the eruption was over, would have 
had trees and flowers grow upon it, and that it 
was possible, some day or other when I was 
grown up, I might see it." 

" The submarine volcanic islands are of a 
very fragile nature," said her mother ; " for the 
cinders and lava lying loosely over each other, 
the waves, with which they are svirtowaAa^^ ^"^ss. 

20* 
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easily penetrate between them, and wash them 
away ; there are, therefore, but few instances of 
such islands becoming permanent ; and those 
not in situations you are ever likely to visit. 
Still there are some which sustain vegetation, 
and on which man has ventured to erect his hab- 
itations, and indeed take up his permanent abode. 
The island of Santorino, in the Grecian Archi- 
pelago, is of this description. Several other isl- 
ands have at various subsequent periods occurred 
in the vicinity of this, and most, if not all of them, 
are now inhabited and cultivated. Another new 
island seems about to make its appearance within 
nine hundred feet of Santorino. Thirty-five years 
ago, say the islanders, there was a bank at the 
spot spoken of, ninety feet beneath the surface 
of the water ; in 1820 it was only sixty feet be- 
neath ; it is now less than fifteen, and the bank 
continues rising so rapidly it is conjectured that 
it will ere long emerge, and take its rank with the 
other islands. Among the small islands near 
Venice, an island was thrown up in 1713, accom- 
panied with flames, smoke, and the most vehe- 
ment shocks ; two years afterwards, another isl- 
and appeared under similar circumstances ; both 
of these are now inhabited. But, as already re- 
marked, most of these islands are of a very fragile 
nature, and remain but a short period above the 
surface. One of these islands made its appear- 
ance in July, 1830, southwest of Sicily, in the 
Mediterranean Sea ; it was preceded by a noise 
Jike thunder, by the ascent of columns of smoke 
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to a great height, and by the projection of a vast 
quantity of black-colored water, eighty-two feet 
into the air. In the course of six months, this 
island, which was twenty-one hundred feet in 
circumference, and elevated at its highest point 
two hundred and ten feet above the sea, entirely 
disappeared. 

'^ in the year 1811, large black columns of ashes 
were seen rising out of the sea, eight hundred 
feet in height, near the island of St. Michael, 
one of the Azores, whence we have such excel- 
lent oranges. From these columns issued dashes 
of lightning, and explosions loud as thunder, and 
in the course of time, this eruption produced an 
island, to which I have once before alluded, 
called Sabrma ; but its fate was like that of most 
of them, it was either washed away or sunk down 
into the sea. Several islands of this description," 
added she, ^^ have been thrown up on the coast 
of Iceland. Of these I will only mention one 
that appeared in May, 1783 ; so large a quantity 
of pumice was cast forth from its crat^, that it 
covered the ocean for upwards of one hundred 
and thirty miles ; in a short time, however, it sank 
again, leaving nothing but a rocky reef to mark 
its .former abiding-place. ' ' 

" There must be a great deal of subterra- 
nean fire in the neighborhood of Iceland, judg- 
ing from what you have now and formerly told 
us," said William ; ^' is not that strange in so cold 
a place .^" 

^^ The subterranean fires, buried deej(^ uv ^l^fe 
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earth," said his mother, " are not affected by the 
coldness of the external air. There are no less 
than three volcanoes in Iceland, of which Mount 
Hecla is the most remarkable. Its eruptions 
have sometimes lasted five or six years without 
ceasing, and have thrown out more lava than 
any other volcano. Another of the Icelandic 
mountains, that has often desolated the surround- 
ing country, is Skaptar Jokul. In 1783, it 'eject- 
ed a considerable torrent of lava, which, running 
into the river Skapta, dried it up, and overflowed 
the fields beyond it, though in some places the 
bed was nearly two hundred feet wide, and more 
than six hundred feet in depth. A deep lake 
was filled with the lava, and a subsequent current 
was precipitated over a tremendous cataract called 
Stapafoss, where it filled a profound abyss which 
that great waterfall had been hollowing out for 
ages, and after this the fiery current again contin- 
ued its course ;' it is supposed to have spread over 
a surface equal in extent to sixty geographical 
square miles ; and the mass in magnitude was 
greater than Mont Blanc. 

'^ Earthquakes also frequently shake this island in 
a tremendous manner, throwing down the hills in 
some places and heaving up new ones in others ; 
and, in the interval of the eruptions, the subterra- 
nean heat finds a vent in the hot springs of water 
for which this island is remarkable, and of which I 
gave you some account in a former conversation." 

" No wonder," said Sophy, " with so much 
subterranean fire, the water from the reservoirs 
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sliould come out in springs boiling hot. But is 
there no cold water there ?" 

*' O yes ! in those parts of the island that are 
inhabited, and which are sheltered from the effects 
of these eruptions, the people suffer from cold 
instead of heat." 

" Well, I should not like to live in any part of 
it, cold or hot," said Sophy ; '' but I should like 
just to go and see one of diose curious new islands. 
Can you tell us, mamma, how many volcanoes 
there are in the whole world ?" 

" The number of those which are still in a state 
of activity, that is, which occasionally have erup- 
tions, I suppose you mean ; for the number of 
those that are completely extinct could not be 
counted." 

" Yes," answered Sophy, " I mean those that 
are still volcanoes." 

^' I do not know, exactly," replied she. 
*' There are five or six in Europe, reckoning 
three in Iceland, Etna in Sicily, Vesuvius in 
Italy, and Stromboli in the Lipari Islands. But 
there is a much greater number in the other quar- 
ters of the world. There are no less than sixty, in 
a state of activity, in Chili ; and I have heard that 
there have been reckoned above two hundred in 
all." 

" Then, but a small number of them are repre- 
sented on the map of the mountains," observed 
Edward ; " see how few there are with fire com- 
ing out of the craters." 

"No doubt," replied Mrs. B* \ " wck\ ^'^^ 
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the mountains represented. A selection is made 
of a few of the principal mountains, as well as 
volcanoes, in each quarter of the world. In 
former times there was a much greater number of 
volcanoes than there is at present ; at least, if we 
may judge from the number that are extinct." 

'' But they were probably not all in a state of 
activity at the same period of time," said William. 

" No, certainly. There is a range of very 
small extinct volcanoes along the southern coast 
of France, near Montpellier ; and the mountains 
of Auvergne are generally of that description ; 
but they have been so many centuries in a state 
of tranquillity, that the period of their being in 
activity is unknown." 

" Then how can you tell that they ever were 
burning mountains, mamma ?" inquired Sophy. 

" Because the materials of which they are 
formed are of the same nature as lava. Besides, 
many of them retain the form of a crater ; and, if 
they have not a distinct cavity at the summit, there 
is at least a depression, and they are never termi- 
nated by a pinnacle, such as are seen in the Alps, 
and other mountains that are not of a volcanic 
composition." 

"And do you suppose, mamma," said Wil- 
liam, " that all volcanoes were first made by 
eruptions, like that of Monte Nuovo, and the 
submarine volcanoes .^" 

" Probably," replied his mother ; " and many 
naturalists are of opinion that the mountains which 



VOLCANOES. 239 

are not volcanic, nor have ever been so, also owe 
their origin to subterranean fire." 

*' How can that be ?" inquired William ; 
*' when you say that there is no lava in their soil, 
and no remains of a crater at their summits .^" 

"You may recollect my telling you that the 
commotion the ground underwent, when subterra- 
nean fire was burning beneath, often raised it 
above the common level. Now if, in the course 
of ages, this effect frequently recurs, it may 
produce an elevation not only of some hundred, 
but of some thousand, feet. In short, it may raise 
up a mountain." 

" Like Monte Nuovo, manuna," said Sophy ; 
*' but in a very different manner, for it pushes it 
up, instead of pouring it over." 

" True," replied her mother ; " and who can 
say that the chain of the Alps, of the Appenines, 
or of the Andes, may not in this manner have 
originally arisen from the level earth .^" 

" But, then," said William, " if all the moun- 
tains are produced by subterranean fire, there 
must be subterranean fire every where !" 

"No," replied his mother; "for there are 
not mountains every where. In Asia and Africa 
there are sandy deserts, of immense extent ; and 
in this Country, and many parts of Europe, there 
are grass plains, several hundred miles across, and 
aU these are nearly level. Besides, though there 
may possibly have once been subterranean fires, 
where now there are mountains, that fire must 
have been extinct for ages past, svac^ ^^x^ ^ss^ 
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na vestiges of it, either in the regions of the Alps, 
or in any other range of mountains, that are not 
volcanic." 

"Then, mamma," said Sophy, " was the earth 
level every where, before the subterranean fires 
began to burn ?" 

" In all probability, it was uniformly level when 
it was first created." 

" O! how ugly and dull it must have been for 
those who lived in it theb, mamma !" said Gary ; 
" I shall be almost inclined to forgive these dread- 
ful volcanoes some of the harm they do us, if they 
are the cause of all our pretty hills and snowy 
mountains." 

" We know not how soon subterranean fires 
may have burst out in the form of volcanoes, or 
have heaved up mountains by inward pressure," 
replied her mother ; " but we are certain this 
must have happened before the creation of man, 
or, indeed, of any living beings ; for it is not 
till after these mountains were raised, that res- 
ervoirs of water could be formed in them, and that 
springs could have issued from them, and rivers 
flowed ; and yet these would be necessary for the 
existence of living beings, whether animal or vege- 
table." 

" And these rivulets and rivers," observed 
WiJliam, '' wearing themselves beds in the val- 
leys, as they flow along, will have helped also to 
destroy the original level of the ground ?" 

" True," said his mother ; " especially when, 
under the form of a cataract, they rush headlong 
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down a precipitous mountain, wearing away the 
solid rock, and sometimes splitting it asunder." 

" I wonder," said Sophy, " that there are no 
chains of burning mountains : what a grand sight 
it would be to see a whole row of volcanoes burn- 
ing together !" 

" Even supposing they stood in a row," re- 
plied her mother, '' it is not probable they would 
all be in a state of eruption at the same time ; for 
when the lava found its way out at one volcano, 
being no longer pressed for room, it would not 
force its way out at another. " 

'* I will tell you why there are no chains of 
burning mountains," said William. '* When fire 
is burning under ground, and striving to get out, 
it can more easily force its way through a level 
plain, than through a chain of mountains, because 
it must have less earth above it." 

" I do not understand that," said Sophy. 

" Why, Sophy," continued William, '* if you 
were under ground, and striving to get out, which 
would you like best — to have a plain or a moun- 
tain over your head ?" 

" Yes," said Sophy, " I should like a plain 
best ; because I should have a less quantity of 
earth over me, and I should have a better chance 
of getting out there." 

"Well," continued William, "so it is with 

the subterranean fire ; if it happen to be under a 

range of mountains, it may strive in vain to make 

its way through them ; perhaps, by great efforts, 

ai VII. 
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it might push up a mountain, but it would not get 
through and make a volcano." 

'' Well, but," observed Edward, " if, as mam- 
ma says, the earth were level everywhere when 
it was first created, there must have been a plain 
everywhere ; so that the mountains must have 
been made in a plain, whether they were volcanoes 
or not." 

" But," replied Sophy, " when a mountain is 
only pushed up by internal fires, without their be- 
ing able to get out, the fire will go on burning un- 
der ground, and still be in want of room : what 
will it do then .?" 

'' O! then," said Edward, '' as it cannot get 
out there, it will try at another place, a little fur- 
ther on, and push up another mountain ; and if 
it cannot escape there, it will try again, and push 
up a third mountain ; and so it will go on, push- 
ing and pushing, till a whole chain of mountains is 
made." 

" I understand that very well," said Sophy ; 
'' but why should there not be a chain of volca- 
noes made in the same manner .?" 

'' Because," said Edward, "the fire making 
its escape at the crater of the first volcano, there 
is no need of pushing up any where else ; for the 
eruption will go on, and the lava and other things 
be thrown out, as long as there is any want of 
room under ground. Is it not so, mamma .^" 

" I would not interrupt your argument," re- 
plied she, '^ because it appeared to me ingenious; 
but I fear that 1 cannot vo\icV\fet Its being exactly 
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true ; for the largest of the volcanoes known are 
in the twogreatestchainsof mountains, the Andes 
and the Himmaleh ; (the locations of which you 
will find hy looking on your map ;) and though it is 
true that there are few chains of mountains formed 
of volcanic materials, there certainly have been 
chains of volcanoes. Most of the conspicuous 
mountains of Auvergne, I have already told you, 
are of that description ; and there are no fewer 
than sixty extinct volcanoes in the immediate 
neighborhood of Monte Nuovo, between Naples 
and Cuma." 
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CONVERSATION TWENTY-FIRST. 

ON EARTHQUAKES. THAT OF LISBON IN 1755 DE- 
SCRIBED. EARTHQUAKES IN CHILI. RAISING OF 

THE COAST. ERUPTION OF TOMBARO, IN THE ISL- 
AND OF SUMBAWA. EARTHQUAKE AT ALEPPO. 

" To-DAY," said Mrs. B. to her children, 
" I mean to tell you something about earthquakes. " 

'' O! we shall be so glad to hear about earth- 
quakes," cried the children. 

'' I cannot give you an account of one from my 
own knowledge, for I never felt an earthquake ; 
but I recollect, when I was a child, hearing a de- 
scription of the great earthquake at Lisbon given 
by a gentleman who was on the spot ; this earth- 
quake was the most violent one that ever occur- 
red in Europe, so far as history shows." 

" Do pray tell us, mamma, all about it," said 
William. 

"It happened," resumed Mrs. B., "on the 
first of November, 1755. A sound like thunder 
was heard under groutid, which was followed by 
a tremendous shock." 

" It was no doubt produced by the violent 
efforts of the subterranean fire to get vent," said 
William. 

" Certainly," replied Mrs. B. ; "it was some 
tem6c internal struggle. Bvil I will try to give 
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you the gentleman's account of the earthquake in 
his own words, as far as I can recollect them. 

" ' I was in bed, and being suddenly awakened, 
I beheld the pictures which hung on the walls of 
my room, swinging to and fro with great violence. 
The idea of an earthquake immediately suggested 
itself to me. I leaped out of bed and ran to the 
window, and on opening the blind, the first object 
which caught my eye was a neighboring church 
steeple, which rocked from side to side, and then 
fell with a tremendous crash to the ground. I 
rushed into the street, which was thronged with 
crowds of people flying towards the sea-shore ; I 
had stopped an instant under the gateway of my 
house, thinking that its solid arched roof might 
withstand the shock and afford me protection, but 
I saw it totter, and 1 joined the multitude, who 
exposed themselves to be crushed by the falling 
buildings in their way to the shore. Amid the 
dreadful scenes we witnessed in our way thither, 
one which particularly struck me, was the appear- 
ance of a coach which had sunk into a chasm that 
had opened beneath it as it rolled along. It was 
the fashion at that time to ornament the roofs of 
carriages with plumes of feathers, such as are 
seen now only in England and some other parts 
of Europe, at funerals. The four plumes and the 
roof remained on a level with the ground, every 
other part of the carriage being buried in the 
chasm.' " 

" And what became of the poor people in the 
carriage ?" inquired Sophy. 

21* 
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" It is but too probable that they were crushed 
to death ; but the gentleman was in such imminent 
peril, himself, that he could not stop to inquire. 
lie hurried on, and was so fortunate as to be one 
of the number who reached the sea-shore. ' We 
there got into a boat,' contmued he, ^ and thence 
into a vessel in the harbor, where we returned 
thanks to Heaven for our miraculous escape.' " 

'^ But did not the earthquake shake the sea as 
well as the land .^" asked Sophy. 

'^ Certainly ; but a ship in die water can bear 
shaking much better than a buildmg on land." 

" A ship, you know, Sophy," said William, 
^' is made to be shaken by the waves and the wind 
when there is a storm." 

" ' The effect of the earthquake at sea,' con- 
tinued the gentleman, ' was most awful. The 
water at first receded, leaving the shore dry much 
below low-water mark ; it then seemed to gather 
itself into one large mass, forming a tremendous 
wave, which rolled forward on the shore more 
than fifty feet above the usual level, and if the 
vessel in which we had taken refuge had not been 
manoeuvred with great skill, in order not to be 
dragged away by this wave, we must have perish- 
ed.'* 

* It is related by an eye-witness, that he saw the walla of 
several buildings separate to the distance of a quarter of a 
yard, from top to bottom, and Uien unite again, so* completely, 
as to appear as perfect as they formerly were, and to leave 
no marks of any rent. There were no less than thirty thou- 
sand individuals destroyed in Lisbon, alone. Mr. Wolfall, 
who ivafl present, observes, ** The sight of the dead far exceeds 
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" The distance," continued Mrs. B., " towhich 
this earthquake extended, was very remarkable. 
Nearly the whole of Europe and the West In- 
dian Islands felt the shock on the same day. In 
the north of Africa it was, in many places, as 
violent as at Lisbon. A village near Morocco 
was swallowed up, and the earth closed over it ; 
and a sea-port about twenty miles from Lisbon, 
was ingulfed in a similar manner. The largest 
mountains in Portugal were shaken to their foun- 
dations ; and many of them were rent asunder with 
such violence, as to throw huge masses of them 
into the adjoining valleys. Indeed the shock ex- 
tended to this country, and Lake Ontario became 
much agitated. Lisbon contains an aqueduct 
which is considered one of the greatest pieces of 

all description ; for the fear and consternation were so great, 
that the most resolute person durst not stay a moment to re- 
move a few stones off the friend he most loved, though many 
might have been saved by so doing ; but nothing was thought 
of but self-preservation ; getting into open spaces and the mid- 
dle of the streets, was the most probable security. Those lost 
in houses and streets are very unequal, to those that were 
buried in the ruins of churches ; for as it was a day of great 
devotion, and the time of celebrating mass, all the churches in 
the city were vastly crowded, and the number of churches 
here exceeds that of both London and Westminster ; and as 
the steeples are built high, they mostly fell with the roof of 
the church, and the stones are so large that few persons 
escaped being killed by them. 

** I lodged in a house where there were thirty-eight inhabit- 
ants, and only four were saved. In the city prison eight hundred 
were lost, twelve hundred in the general hospital, and in a 
great number of convents, four hundred each. The palace 
tumbled the first shock, but the natives insist that the inquisi- 
tion was the first building that fell down." 
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workmaoship of modem days ; and although it 
stretches ten miles in length, and some of its arch- 
es are one hundred feet wide and two hundred 
feet in height, it is not a little singular, that the 
structure remained uninjured, amid the wide- 
spread desolation that reigned around." 

" What a drea(lful country to live in !" ex- 
claimed Sophy ; " I am very glad we have no 
great earthquakes here." 

" And yet," said Caroline, " I should like to 
feel a little tiny earthquake, just to know what it 
is like ; but where there was no danger of houses 
falling or of being swallowed up." 

'^ Such earthquakes occasionally occur in this 
country," replied her mother, " so that you have 
some chance of feeling one ; and in the southern 
parts of Em-ope they are very common. 

^^ On the coast of Chili, in South America, 
earthquakes are so frequent and so violent, that 
the town of Conception, the capital of that coun- 
try, has been repeatedly destroyed by them. 
Their frequency may be judged of from the state- 
ment of Captain Bagnold, (who resided for some 
time at Coquimbo on the Chilian coast,) which is, 
that sixty-one earthquakes happened during the 
brief space of a year, not counting slight shocks, 
which were still more numerous. The last time 
Conception was rebuilt, the inhabitants, knowing 
that it could never withstand the earthquakes, de- 
termined to reconstruct it in such a manner, that 
they should receive the least possible injury from 
it3 demolition." 
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" Then," said Edward, " they built it up for 
the purpose of being thrown down ; I think it 
would have been wiser to have built it in some 
safer place."* 

'' That would be very difficult," replied Mrs. 
B., " for the whole of the surrounding country is 
subject to earthquakes. Besides, people naturally 
attach themselves to a spot in which they havie 
always resided ; the inhabitants of some cultivated 
grounds on the slope of Mount Vesuvius, which 
had been completely covered by the lava, were 
offered, by the King of Naples, an equal quantity 
of ground in any other part of his dominions ; 
but they rciected this offer, and preferred remain- 
iDg where they were, though their property was 
ruined. 

*' The inhabitants of districts subject to earth- 
quakes become, as it were, so familiarized to them 
by the frequency of their occurrence, that the an- 
ticipation of them fails to strike the people with 
great terror, or to produce in their minds that 
dread which we should feel, who know by expe- 
rience so little about these convulsions of Nature. 
This difference is admirably depicted by the cele- 
brated Humboldt, who devoted many years to 
scientific investigations and inquiries, in vari- 
ous parts of America, as well as of Europe. 
* From our infancy,' he says, ' the idea of certain 
contrasts fixes itself in our mind ; water appears 
to us an element that moves — earth a motionless 
and inert mass. These ideas are the effects of 
daily experienoe ; they are coiMaftc\ftA.v^Vift.^^^v^ 
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thing that is transmitted to us by the senses. 
When a shock is felt, when the eartli is shaken 
on its old foundations, which we had deen)ed so 
stable, one instant is sufficient to destroy long illu- 
sions. It is like awakening from a dream ; but 
a painful awakening. We feel that we have been 
deceived by the apparent calm of Nature — we 
become attentive to the least noise — we distrust, 
for the first time, a soil on which we had so long 
placed our feet with >confidence. 

'''If the shocks be repeated, if they become 
frequent during succeeding days, the uncertainty 

Suickly disappears. In 1784, the inhabitants of 
f exico were as accustomed to hear the thunders 
roll beneath their feet, that is, to hear the rum- 
blings of the earthquake under ground, as we are 
to witness the vivid flash in Uie region of the 
clouds. Confidence easily springs up in the hu- 
man mind ; and we end by accustoming ourselves, 
on the coast of Peru, to the undulations of the 
ground, like the sailor to the tossing of the ship 
caused by the motion of the waves.' 

" But to retiu*n to Chili. There was an earth- 
auake on the 19th of November, in the year 1822, 
the shock of which was felt at the distance of 
fourteen hundred miles ; and above a hundred 
miles of the coast was found to have been heaved 
up between three and four feet, within the short 
space of twenty-four hours. For the first account 
of this singular fact, we are indebted to a very 
intelligent lady, Mrs. Maria Grahame. In the 
course of her investigations, she satisfactorily as- 
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certained that the coast had in former times been 
elevated by the same cause, at least fifty feet. 

" The last time the town of Conception was 
destroyed, was as late as February, 1835, when 
the adjacent coast, to the extent of six hundred 
miles, was elevated five feet by the shock ; and 
an island in the bay rose ten feet, leaving the shell- 
fish on the rocks to die for want of water." 

" How long does an earthquake last ?" in- 
quired Caroline. 

^' Seldom more than a minute at a time ; but 
repeated shocks sometimes occur at very short 
intervals. Lisbon, near the time of the great 
earthquake, is said to have been agitated more or 
less for about a year. They vary much both 
in frequency and violence. The agitation is 
sometimes so weak that it is only sensible to those 
who are accustomed to such phenomena ; or it 
may have no other effect than that of shaking the 
bells and the loose articles of furniture : but at 
other times the earth reels like a drunkard, as* 
though moved from the balance which had been 
assigned to it by its Creator — cities are over- 
turned, districts are laid waste, and the entire as- 
pect of a country is instantly changed — mountains 
are overthrown, rivers are turned from their cours- 
es, and lakes are swallowed by the greedy earth. 
The shock which is supposed to have done most 
if not all of the damage at Lisbon, of which I have 
already spoken, lasted but the tenth part of a 
minute /" 

*' What an awful thing !" exclavroftd ^N*^\^^ss.. 
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'' Only think, in the short space of six seconds, 
which is less time than I have now been speaking, 
thousands and thousands of human beings, full of 
life and health, were suddenly cut off in the midst 
of their career, and some of the proudest and no- 
blest of man's works were crumbled into dust !" 

" Truly awful is the thought of it, and this 
should serve as another warning to us," observed 
Mrs. B. "to have our house always in order, and 
to be at all times prepared for the summons which 
sooner or later will call us from this world, to the 
world of spirits." 

" What is the manner of building that the Chi- 
lians have adopted ?" asked William. 

'' They build the whole of their houses on the 
ground floor, so that if the house fall, those only 
withm it can suffer." 

" Then, of course," said Sophy, " they take 
care to run out, as soon as they feel the slightest 
shock." 

" No doubt ; they walk up and down the mid* 
die of the streets, which are purposely very wide, 
and think so little of danger, that a gentleman who 
had witnessed the spectacle assured me, that, to 
see the whole of the inhabitants of the town pa- 
rading the streets in their night-gowns, on a beauu- 
ful moonlight night in a warm climate, wore more 
the appearance of a public show than of a turn-out 
on account of an alarm : thus they remained till 
the shocks were over." 

" Yet still there was danger of their houses 
being destroyed, thou^ ib&k lives might be 
safe ?'' 



^^ Earthquakes occur so frequently in that coun- 
try," resumed her mother, " while those of suffi- 
cient violence tp destroy the town are compara- 
tively so rare, that the inhabitants, when they feel 
the usual shocks, entertain very little idea of 
danger." 

"Well," said William, "I do not know 
which is worse, the eruption of a volcano, or an 
earthquake." 

*' I would certainly prefer an eruption," ob- 
served Edward, " for in that case I should know, 
at least, from what to fly ; whilst in the case of 
an earthquake, you can find no shelter." 

" You must not seek for shelter from an earth- 
quake, "said his mother, " but flytothe openfields, 
and there you will be in safety ; unless indeed a 
chasm should open beneath your feet, but that is 
of very rare occurrence. The city of Naples, 
though it has never been injured by the direct 
effects of eruptions of Vesuvius, has suffered 
severely from the earthquakes accompanying them. 
In the year 1805, an earthquake rent the walls of 
many buildings in Naples ; and a nobleman who 
inhabited a magnificent palace there fell through a 
chasm in a floor opened by the earthquake.* 

^' The most tremendous of all natural calami- 
ties," continued Mrs. B., " is when the eruption 
of a volcano is accompanied by earthquakes, the 
subterranean fires shaking the ground previous t& 
their finding vent* The most dreadful eruption 
of this nature I ever beard of was from the vol- 
cmo of Tombaro, in the isV^nd oJ ^vsx^^'^^' 

22 ^^^- 
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The sound of the explosion was heard at Sumatra, 
one thousand miles distant. It was accompanied 
by earthquakes and whirlwinds, which not only 
tore up the trees by their roots, but carried up 
men and cattle into the air. Several streams of 
lava burst from the crater, and so great was the 
eruption of ashes that they were dispersed to the 
distance of three or four hundred miles. Another 
volcanic eruption on nearly the same vast scale 
occurred in the year 1772, in the neighboring 
island of Java, when the lofty volcano of Papan- 
dayang burst forth with terrific violence. An 
extent of ground fifteen miles long and six broad 
was swallowed up, the cone of the mountain fall- 
ing in, by which its height was reduced from nine 
thousand to about five thousand feet : forty villages 
were destroyed, and nearly three thousand persons 
perished. But, as respects the destruction of hu- 
man life, many earthquakes have committed more 
appalling ravages than this. The earthquake at 
Lima, in 1746, destroyed three quarters of the city 
and one hundred and twenty thousand of its inhab- 
itants. At a far earlier period, history tells us of a 
still more mournful occurrence. The earthquake at 
Antioch, on the 20th May, in the year 520, buried 
aniong the ruins of the buildings two hundred and 
fifty thousand persons. But you have had enough 
of disnoal stories for to-day." 

*^ Before you go, mother," said Edward, "I 
should Ukie to hear the particulars of some more 
recent earthquake, if you will be so kind as to 
indulge mj wish* X svN^^iiol loin^ since, an allu- 
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sion to a terrible earthquake which happened at 
Aleppo in 1822, when thirty thousand persons 
lost their lives, and the reader was referred to the 
letter of Mr. Baker for an account of it. Did 
you ever see it ?" 

" Yes ; the letter was addressed to the British 
and Foreign Bible Society, and is in a book now 
before me. It is as follows. ^ On the night of 
the 13th of August, about half past nine o'clock, 
Aleppo, the third city of the Ottoman Empire, 
built entirely of stone, was, in the space of a few 
seconds, brought down to its foundation. I was, 
at the time, asleep on the terrace of my particular 
friend, Mr. Meseyk, who, by the help of the Al- 
mighty, was mercifully saved, with all his family. 
About half an hour previous to the great shock, 
a light one was* felt, when I took the precaution 
to draw my bed from under a very high wall, 
where it was placed. I was soon awakened by 
the fall of that wall, on the very spot where my 
bed had stood. I sprang from my couch, and, 
without waiting to dress myself, I fled into the 
house, which I found falling on all sides. To 
remain in the house, or to take flight through the 
streets, appeared at first equally dangerous : at 
length, I embraced the latter resolution. In con- 
sequence, I descended the back stairs of Mr. 
Meseyk's house, for the great staircase fell at 
the same time. The darkness of the night, and 
the clouds of dust that covered the atmosphere, 
prevented me from perceiving the stones and 
rubbish on the stairs which bad fa5Xaxvltcrak\'«s\. 
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of the house, and consequently I was precipitated 
Into the court-yard, and on a dead body. How 
can I express my feelings at that moment, igno* 
rant on what body I had fallen ? I was half dead 
with fright and horror. I afterwards learned it 
was a faithful servant, who had a second before 
descended those stairs, when some stones from 
an adjoining Turkish house fell on him and killed 
him. 

'^ ^ I quitted that melancholy spot, and, like a man 
deprived of his senses, ran amid the fallen walls 
to the gate of the town, which is situated at some 
distance from my friend's house. It was on my 
road, among narrow streets, that I was destined 
to witness the most horrible of all scenes. The 
light of the houses whose sides had fallen exposed 
to my view men and women clinging to tlie ruined 
walls of their houses, holdmg their children in 
their trembling arms ; mangled bodies lying under 
my feet ; and piercing cries of half-buried people 
assailing my ears — Christians, Jews, and Turks. 
" 'After a great deal of trouble and fatigue, run- 
ning among the ruins, I arrived, exhausted, at the 
gate of the city called Babelfarnige, the earth- 
quake still continuing. But the gate of the city 
was shut, and no one dared to risk his life under 
its arch to open it. I threw myself on the gate. 
I felt in the dark, and perceived it was not locked, 
but the great iron bars that went across the fold- 
ing-doors were bent by the earthquake, and the 
little strength I retained was not sufficient to force 
tbem. I went in quest of the guards ^ but they 
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were no more. I fell again on my knees before 
the Almighty, and while in that attitude four or 
five Turks came near me, and joined hands to 
pray in their accustomed way, calling out '^ Allah ! 
Allah !" Having in sight my safety, and that of 
thousands of individuals who crowded to the gate 
to escape, I made no more reflections, but began 
to entreat them to help me to open the gate in 
order to save our lives. Providing themselves 
with large stones, in a little time they forced the 
bars and opened the gate. No sooner had I 
quitted it dian a strong shock of an earthquake 
crumbled it to pieces, and several Jews were 
killed by its fall. When I recovered a little my 
senses, I began to feel new sufferings in the 
thoughts of what had happened to my brother 
and his family at Antioch, and the cruel fate of 
my friends in the city ; besides, the melancholy 
objects around me — people wounded, others la- 
menting the death of their relations, others having 
before them their dying children taken from under 
the ruins — ^preyed so strongly on my mind, that 
not the pen of the ablest writer could give an ade- 
quate idea of my feelings.' " 

" How thankful I am," exclaimed Gary, " that 
we do not live at Aleppo." 

" Nor Lisbon," said Sophy. 

" Nor in Chili," continued William. 

" Nor in any section of the world," added Ed- 
ward, " where such dreadful convulsions of Na- 
ture are so liable to occur." 

" I cannot better close out coiwet^'^vs^^'* ^^• 
22* 



358 REFLECTIONS. 

marked Mrs. B., ^^ than in the following words of 
another. ' A number of painfiil reflections rush 
into the mind when we consider the influence of 
son!ie phenomena in the destruction of human 
life, and we turn with fear from the picture of the 
past, mistrusting the condition of the physical 
agents by which we are siurounded. In the bright 
morning of expectation we fancied that all with- 
out, as well as within us, could have no other in- 
fluence than the production of pleasing emotions 
and happy associations^ We first learn that there 
are as many sources of misery as of pleasure in 
our own minds, and man and Nature then assure 
us there is no real dependence on them. The 
morning may be plaqid, and the unclouded sun 
may deck in its chastening hue the face of Nature, 
but it may set enveloped in clouds, amid the strife 
and the discords of Nature. Curiosity and dis- 
satisfaction might prompt the inquiry. Why has the 
Creator of all things permitted the existence of 
causes calcidstted to destroy animal life ? but if 
religion and reason reply, they answer, that man 
may feel his dependence upon Him who has all 
agents under his control, and has so ordered 
them as to secure, consistently with the nature of 
his terrestrial government, the accomfdishment of 
his own will, and the happiness of the greater 
number of his creatures.' " 
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CONVERSATION TWENTY-SECOND. 

ACCOUNT OF SAKDT DESERTS. WELLS. CARAVANS. 

CAMELS. SIMOOM. ARABS. STEFFES. FAM- 

FAS. 

*' Well, matnmaj" said William, " I hope you 
have some more terrible stories to tell us to-day." 

" Not on volcanoes and earthquakes, at least," 
said his mother ; " to-day, I mean to give you 
some account of those immense plains of loose 
sand which are to be found in Asia and Africa, 
and they will furnish us with some interesting an- 
ecdotes. In the north of Africa, these deserts 
extend from the Western Ocean, across the con- 
tinent, as far as Egypt, leaving only a border of 
vegetation on the northern coast." 

" And are there no means of cultivating these 
plains ?" asked William. 

" Were the neighboring districts inhabited by 
civilized people, some progress in cultivation 
would probably be made ; but, surrounded as they 
are by barbarous tribes, there is little chance of 
it ; for it is more difficult to create a soil on such 
loose sands, than on a barren rock." 

*' I wonder at that," said Edward ; " I should 
have thought that seeds would much more easily 
take root on sand, than on lava, or a hard rock ; 
for the roots would penetrate between tlxa ^^^sA^ 
and he better supported tSnan oxv ^>D«st«OL Vi*^" 
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*' They might be rather better supported," re- 
plied his mother, "but not so well fed. They 
could not germinate, for want of water ; for, on 
a level plain, there are neither hiUs, nor moun- 
tains, nor rivulets, nor rivers." 

" To be sure," said Edward, "there can be 
neither rivulets running down the hills outside, Dor 
gushing from inside ; for, when it rains, the wa- 
ter will flow straight down through the sand, (as it 
did in our filter,) till it gets to the bottom." 

" But when it reaches the bottom of the sand," 
said William, " it may, perhaps, meet with some 
clay, or rock, or cavern, where it may collect, 
and make a reservoir." 

" That may happen," replied his mother ; 
" but tlie water cannot rise thence to the surface 
of the ground. A spring which comes from res- 
ervoirs in hills and mountains flows from an eleva- 
ted spot, and descends to the place whence it 
gushes out of the ground. It is impossible for the 
spring to be higher than the reservoir ; so that, 
if the reservoir is situated beneath the level of a 
plain, it can never ascend to the surface of that 
plain ; and this is the principal reason that plants 
cannot grow in these sandy plains, and that they 
remain, from age to age, a desert wilderness." 

"I should have thought," said Sophy, " that 
the rain alone would have been sufiicient to pro- 
duce some sort of vegetation." 

" It would, if the soil were of a nature to retain 
the water some time near the surface of the ground, 
^ithin reach of iVie xools of xivai^kut ; but the rain 
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runs straight through this loose sand, so that, if any 
seeds had germinated during the wet season, they 
would be parched and destroyed by the sun, when 
the dry weather returned." 

" But," said Edward, "if there are reservoirs 
of water under ground, could they not dig wells, 
and raise the water in buckets ?" 

" They do so," replied his mother ; "but the 
water thus procured, far from producing a suffi« 
ciency to feed vegetation, is scarcely enough to 
supply the wants of travellers, who are often re- 
duced to the greatest distress, and sometimes per- 
ish, for want of water. For, besides these wells 
being frequently at a great distance from each oth- 
er, the water is sometimes so brackish as not to 
be drinkable, as these deserts abound in salt." 

" They must be produced by salt-minesj then," 
said William ; "for there are no rivers running 
into them, to supply them with salt, as they do the 
sea." 

"But perhaps there may have been, once," 
replied Mrs. B. " We know not what was the 
origin of these deserts ; and it is thought by some 
learned men that, many centuries ago, they may 
have been covered by the sea ; and that, owing to 
some violent convulsion of Nature, the sea may 
have receded from them, and left them dry." 

"How curious!" exclaimed Sophy; "then 
these desert sands are, perhaps, the bottom of 
what was once a large sea ?" 

" But," said Gary, " if there are no towns and 
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no inns, at the bottom of this dry sea, where can 
travellers dme and sleep ?" 

'' People do not travel there in the same way 
as they do here, my dear : they set out, a great 
number together, with tents, which they pitch at 
night to sleep in, and an ample store of provis- 
ions, and of water, contained in skins, the whole 
of which is carried on the backs of camels. Na- 
ture, which has not fitted such countries to be in- 
habited, has at least supplied mankind with the 
power of crossing them, by means of these patient 
and laborious animals. They are adapted by 
Nature to contend with the difficulties they have 
to encounter in these desolate regions. They 
are not only excellent beasts of burden, carrying 
each six or seven hundred weight, but they can 
drink at one time as much water as will satisfy 
them for ten days ; and they can eat a sufficient 
quantity of food before setting out to require but 
little on the road ; during the journey, I should 
say, for there are no roads on these loose and 
movable sands." 

" Then I wonder travellers do not lose their 
way," said Edward, " since they can have nothing 
to guide them .?" 

" There are always guides with them, who find 
their way, by the help of the sun or moon and 
stars, from one well to another, and these wells 
are generally their resting-places where they pitch 
their tents. A party thus travelling is called a 
caravan, and consists of several hundred persons, 
with perhaps a stvfl. ^te^x^i xMsab^c of camels." 
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" And are there no carriages ?" asked Gary. 

*' No ; carriages could not make their way 
without roads." 

" I wonder so many people should like to trav- 
el in such a country," said Sophy. 

'' I do not think there ar^ many who travel for 
mere pleasure," said Mrs. B. ; " some few are 
led by curiosity to visit such countries, but the 
caravan consists chiefly of merchants, who carry 
their goods from one country to another for sale ; 
much in the same manner as in the days of Jo- 
seph." 

" And was it into one of these dry wells that 
Joseph was thrown, mamma ?" said Sophy. 

" Yes ; and you may remember in Scripture 
that after his brethren had cast him into the pit, 
it is said, they beheld a company of Ishmaelites 
coming from Gilead, ^ with their camels bearing 
spice'ry, and babn, and myrrh, going to carry it 
down to Egypt ;' and in the present day, the cara- 
vans of Egy|)t and Arabia are carrying on the 
same trade which they did in the patriarchal days, 
and in the same manner. There are now, also, 
a great number of Mohammedan pilgrims who 
traverse the deserts of Arabia to visit the temple 
of their Prophet at Mecca." 

" Well," said Sophy, " I think I should feel 
safe at least with so large a party of travellers." 

" It is, however, always a dangerous journey," 
replied her mother. " There are often in these 
deserts sudden gusts of noxious winds called the 
Simoom, which in a few raomervX^ ^W ^^ ^^ ^>^ 
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sand, so as to render it impossible to breathe ; 
and the only means travellers have to prevent 
being choked by the sand, is to throw themselves 
down with their faces to the earth, holding them 
close to the ground, in order to prevent the sand 
in the air from getting into their mouths : thus 
the^ remain till the gust is over, and if it lasts 
long, many are suffocated for want of air to 
breathe. Another bad effect of the Simoom is 
to dry up the water in the skins, and it sometimes 
happens that a great part of the contents of a full 
water-skin will be evaporated in a morning. In 
such cases, if they are far from a well, and no 
water is left, to preserve their lives, they are 
obliged to kill their camels, to obtain the store 
which these animals carry in a sort of reservoir in 
their stomachs." 

" O the poor camels !" cried Sophy, *' after 
being so very useful to them. It would be cruel, 
indeed, if it was not to save the men's lives." 

^' They have, besides, another source of dan- 
ger," continued Mrs. B., '' from the wild Arabs 
who inhabit the neighborhood of these deserts, 
and who frequently attack the caravans, and car- 
ry away the merchandise and camels, leavins 
those who escape with their lives, in a state of 
utter distress." 

*' I thought, mamma," said William, ^^ that 
the Arabs were a very kind, hospitable people, 
who lived in tents, and were wholly taken up with 
the care of their cattle." 

** It is true," rei^Wed Vi\s laoxSafts^ ** that if once 
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an Arab has received any man into his tent, he 
will not only feed and lodge him, but will defend 
him at the risk of his life. But many of their 
tribes are very warlike, and think they have a 
right to attack the caravans who come into their 
Country as much as if they were enemies who 
came with hostile intentions." 

*' I remember," said William, '* reading in the 

life of Alexander the Great, of his crossing the 

^ great desert of Libya to visit the temple of Jupiter 

Ammon, and of the great hardships he had to 

undergo in that expedition." 

" That," replied Mrs. B., " is the large des- 
ert in the north of Africa, and is now called 
the Desert of Sahara," and she showed it to her 
children on the map of Africa ; " it contains no less 
than 200,000 square miles." 

'* Indeed !" exclaimed the children ; " how 
immense !" 

" But," added Edward, " how could a fine 
temple be built in such a desert .^" 

" There are several spots in these deserts 
where there are hills and valleys, and conse- 
quently springs and rivers, and the soil produces 
an abundant vegetation. These fortunate spots, 
called Oasesy are sometimes of considerable ex- 
tent, and look like islands situated in an ocean 
of sand ; it is on one of these that the Temple 
of Jupiter is built." 

'' These must have been real islands rising 
above the sea, when this desert was coveted w\sk 
water," said William. 

23 ^vv. 
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" Probably," replied his mother ; " if, indeed, 
these deserts were ever covered by the sea ; but 
though such has been supposed to be then: origin, 
we have no certain knowledge of it." 

*' How glad the caravans must be when they 
reach one of these islands," said Sophy ; '* after 
such a length of barren sand, the vegetation must 
look like a paradise, and then I suppose they are 
inhabited." 

" Yes," replied Mrs. B. ; " travellers describe , 
their arrival at these spots, the cheerful singing 
of the birds, the sweet smell of the plants, and 
the preparations for their reception by the inhab- 
itants who have been expecting a caravan, as 
creating such intense delight, that it in some meas- 
ure compensates for all the hardships of the 
desert." 

'* Mamma," said William, *' supposing these 
flat plains consisted of a good soil instead of 
loose sand, would they still be barren for want of 
running water ?" 

" No," replied she ; " for the rain, instead of 
filtering through as it does in sand, would remain 
some time in the soil, and would supply nourish- 
ment to various sorts of grasses ; but would not 
afford sufficient moisture for the vegetation of 
shrubs and trees. There are many very exten- 
sive plains of this description, called steppes ^ in 
Asia and America, and also in Russia towards 
the confines of Asia. The grass shoots up in 
the rainy season of spring, with prodigious lux- 
uriance, and grows often to several feet in height ; 
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it is enamelled with a great variety of beautiful 
flowers, and large droves of cattle or flocks of 
sheep find an abundant pasture when the rainy 
season is over, there being no streams to water 
the soil. When these steppes are situated in a 
warm climate, this beautiful vegetation is destroy- 
ed by the scorching heat of the sun in summer. 
The flocks and herds are then driven northward 
to a cooler climate, where the grass is not burnt 
up, and in winter are brought back to the southern 
districts, where the autumnal rains have produced 
fresh pastures." 

" How immensely large these plains must 
be," said Edward, " to have such a variety of 
climate !" 

" They are, indeed," replied his mother ; 
*' the Pampas of Buenos Ayres, in South Amer- 
ica, which are plains of this description, reach 
across the continent, and extend northward to a 
tropical vegetation of palm-trees ; while, south- 
ward, they are bounded by the eternal snows of 
the south pole : so, you see, there is a sufficient 
diversity of climate to suit the pastures at difler- 
ent seasons of the year." 

'' And are there no towns in these Pampas .'*" 
inquired $ophy. 

"No ; it would be impossible either to build, 
or to inhabit towns, in a country deprived both 
of wood and water. The drovers and shepherds, 
who almost live on horseback, are always travel* 
ling about with their flocks and herds in search 
of the best pastures : tbey catch what water they 
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can when it rains, and preserve it in skins ; and 
as for fuel, they have nothing but dry grass. In 
the Pampas, I have heard that they use the flesh 
of their cattle for fuel to melt the fat which they 
export to Europe for tallow." 

" How very strange !" said Sophy ; "do they 
not want the meat to eat .^" 

" O, no ! the cattle multiply so fast in these 
rich pastures, and the inhabitants are so scarce, 
that they have much more meat than they can 
consume, so that it is no loss to them to use it for 
firing." 

" And is there no com to make bread m these 
steppes .'*" asked Caroline. 

" No ; the drovers are obliged to live wholly 
on animal food ; and in order to give the meat 
some resemblance to bread, they bake it quite 
dry, and then pound it and make a sort of paste 
with the flour." 
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CONVERSATION TWENTY-THIRD. 

ON THE NATURAL FORMATION OF SOIL, ON A BARREN 

ROCK. OF THE NUTRITIVE PART OF SOIL DERIVED 

FROM DEAD VEGETABLES. OF THE USE OF THE 

EARTH IN SOIL, TO SUPPORT PLANTS AND RETAIN 
WATER. 

" Mamma," said Sophy, " I have been think- 
ing about the beautiful plants that grow on Monte 
Nuovo, and I cannot conceive how they got 
there ; for, though the lava may have been cool 
for hundreds of years, still it is only hard dry lava ; 
there is no ground or soil on it fit for plants to 
grow in, and how can it begin ? for I know that 
a soil does not grow as plants do." 

" It is a matter of much difficulty," said Mrs. 
B. ; "it requires a great length of time for Nature 
to produce a soil either on lava or naked rock ; 
but you know that Nature never grows old and 
dies, so she has plenty of time to work in, and 
therefore is in no hurry." 

" Well, but how does she set about it .?" 

" In order to make a soil fit for plants to grow 
in, there must be some dead vegetables rbtted to 
pieces and mixed with the earth ; it is this which 
supplies food for the living plants. The dark 
mould in the kitchen-garden consists almost en- 
tirely of the remains of dead vegetables." 

23* 



270 FORMATION OF SOIL. 

" But there must be living vegetables before 
there can be dead ones," said Sophy, " and there 
were none upon Monte Nuovo." 

'' True," replied Mrs. B.; " there is a species 
of plant called lichens or mosses." 

" Do you mean like the moss with which we 
cover the tops of flower-pots, mamma, to hide 
the mould ?" 

'' That is one kind of moss ; but the moss I am 
speaking of is much smaller, and resembles rather 
the gray moss that grows on the stems of many 
fruit-trees : it is so small, that it looks more as if 
the tree were discolored by some disease, than as 
if any vegetation was forming upon it. The seeds 
of lichens are so small as to be invisible, and so light 
as to float in the air, and be borne about by the 
wind ; and thus they are transported to great dis- 
tances from the spot where they grew. Now, let 
us suppose that some of these seeds, carried off 
by the wind, were cast upon a hard naked rock, 
what do you think would become of them ?" 

" Since there would be no soil for them to 
grow in," said Edward, " I suppose the sun 
would parch them up, or the rain would wash them 
away, or the wind would blow them ofi* the rock." 

" Nature," replied his mother, " who takes 
care even of the invisible seeds of lichens, has so 
formed them, that they are glutinous on the out- 
side, so that they adhere to the spot on which 
they fall, and are not very easily either blown or 
washed away ; then, if they happen to fall in a 
crackj fissure^ or crevice of the cock^ they would 
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be more or less sheltered from the sun, and the 
wind, and the rain." 

^' But not from the rain after it has fallen on the . 
ground," said Sophy, " for it always dribbles 
down little cracks and crevices, and sooner or 
later would wash the poor little seed away." 

" And where would it carry it, Sophy ?" said 
her mother ; *' to a lower part of the rock, and 
in its descent it would probably meet with some 
little nook or corner, which would serve as a rest- * 
ing-place ; and, being thoroughly soaked with wa- 
ter, it would then swell and germinate, or begin to 
grow." 

" Grow f without any ground to grow in, mam- 
ma ?" asked Sophy. 

" Don't you know that hyacinths grow in water 
without any ground ?"- said William ; " and I 
am sure they must be a hundred times larger than 
lichens." 

'' Yes, but they are supported by the glasses 
in which they grow," said Sophy. 

'* Lichens are so small and so low," replied 
her mother, " that they have no length of stems 
to require support. Besides, they are furnished 
with means of clinging to the dry rock, either by 
claws which grow into the rock, or tendrils like 
the vine." 

" How good Nature is to take so much care of 
these poor little plants," exclaimed Sophy. 

" It is not surprising," replied her mother, 
" if you consider that Nature means the laws which 
a perfectly good and Almighty Godb.^^ ^^\s&&^cfe^ 
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for the preservation of all his creatures. His 
care is not confined to men and animals, but de- 
scends to the lowest amongst created beings, of 
which the lichen affords a striking example. But, 
small and insignificant as these plants appear, they 
are, you will find, of great importance in affording 
the means of forming a soil where none exists ; a 
soil in which, in after ages, the venerable oak 
may rear its stately head." 

" It reminds me, mamma," said Caroline, *^of 
the grass which you told us supported the moun- 
tains. Is it not wonderful that such tiny plants as 
lichens and grasses should be able to do such 
great things ?" 

^' Nothing is little or insignificant in the crea- 
tion, my dear," said her mother ; '* when you are 
old enough to understand it, you will find that 
great and small work together for the good of the 
creation and the glory of God ; and there is not 
a drop of rain that falls to the ground, nor a breath 
of wind that wafts the air, which has not its ap- 
pointed time and place to work for the general 
good. Let us see how the lichen performs its 
task in this great system of the universe. 

" Though the first seeds which light on the 
rock might grow," continued Mrs. B., "they 
would grow but in a very imperfect manner ; for 
the poor little roots, being fixed to the rock merely 
by clinging to it, without soil to cover them, would 
wither ; and the plant having no other food than 
water, its life would be so sickly that it would die 
without leaving any seed^ox^ ^ilQQj&t^any that was 
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ripe and fit to produce a new plant ; so that there 
would be no young lichens to succeed it." 

"O! poor dear little lichen !" said Sophy ; 
^^ then it is of no use after all, if it is to die and 
leave nothing behind it ?" 

" Yes," said William, " it will leave its ashes 
after it is dead, and that will be a first beginning 
of good vegetable mould." 

*' But what a beginning !" cried Sophy ; " I 
daresay the dead lichen, when it is rotted to pieces, 
will not make more mould than a pinch of snuff." 

"Nor nearly so much," replied Mrs. B.; 
" probably not more than a grain of sand, but still 
that little is better than nothing ; and the next 
seed of lichen which happens to fall on that spot, 
will find both a little soil to grow in, and a little 
food, which the rain-water will dissolve and carry 
to its roots ; and if it has not strength to ripen its 
seeds, it will at least double the quantity of vegeta- 
ble soil after its death." 

" Then, I dare say," said Sophy, "there will 
be soil enough for the next seeds that are brought 
by the wind, to grow strong and hearty, and leave 
plenty of seed and sow them in the new mould." 

" Possibly," replied her mother ; "if not, it 
is only waiting a year or two longer to form the 
soil more completely." 

"Well," said William, "but suppose this 
rock or lava, on which you are forming a soil, to 
be very far distant from any land, no seeds can 
ever reach it, but such as are light enough to be 
wafted by the air." 
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** The air will support and convey seeds much 
larger than those of lichens," said his mother; 
*'*' and supposing the rock to be standing insulated 
in the midst of the sea, seeds are often conveyed 
by the sea itself, floating on the surface of the 
waves, and may be cast ashore on this rock. 
The Indian seeds are often drifted on the western 
islands of Scotland by the current of the ocean, 
and even a canoe was brought to one of these 
islands some years ago. Sometimes, they are 
brought by birds of passage, which will be glad, 
in their long flights from one Country to another, 
to find a resting-place on this rock, barren as it is, 
and on their departure, may possibly leave some 
seeds behind ; and thus, a naked rock might, in 
the course of ages, be clothed with vegetation by 
some such chances. But the formation of soil 
on Monte Nuovo is much more easy, for it is sur- 
rounded by a country covered with vegetation ; 
so that there could be no difficulty in finding seeds 
of various sorts when the soil was ready to receive 
them." 

'^ And is the soil on Monte Nuovo all made of 
dead vegetables ?" asked Sophy. 

^' The nutritive part is ; but the lava has also 
crumbled down and mixed with it ; and this is the 
case also In tlie formation of a soil on a barren 
rock : if the rock is composed of chalk or lime- 
stone it easily crumbles, but if of flint or sandstone 
it is of a harder nature, and a soil is much longer 
in being formed from it." 

'* But," said Sop\\y^ " \i ilia only Vegetable 
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mould that nourishes plants, of what use is any 
thing else in the soil ? the plants might thrive 
just as well without any earth." ' 

" The earth serves to support the plants," re- 
plied her mother ; ^' and for this purpose it is ne- 
cessary that the earthy part of the soil should be 
much larger in quantity than the vegetable part. 
Creeping plants, and lichens, which are furnished 
with various means of clinging and sticking to 
walls and rocks, do not require much soil ; but 
trees and shrubs cannot do without earth to sup- 
port them, and prevent their being blown down by 
the wind. It is therefore necessary that the nu- 
tritive part of the soil should be mixed with a con- 
siderable quantity of earth, in which the roots of 
plants may be firmly lodged without danger of 
being disturbed by storms." 

"O, yes!" cried Sophy, "the earth is the 
lodging in which they live, and the decayed vege- 
tables are the food that nourishes them." 

*' Exactly so," said her mother. " Now the 
soil in which they lodge is made of different kinds 
of earth, as the houses in which we live are con- 
structed of various kinds of materials." 

" O ! but, mamma," said Sophy, *' it is only 
poor people who live in mud cottages ; our houses 
are built of brick or stone." 

" True," replied her mother ; " but brick and 
stone both consist of earth ; brick is made of one 
kind of earth, and stones of a mixture of several 
earths. Then brick is made by man, and stones 
by Nature ; the first is an atlAcAsi^ ^^o^^v^sa.^ 
the other a natural one.'' 
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*' I know that bricks are made of clay/' said 
William, " put into moulds and afterwards burnt, 
or rather baked in the kiln." 

" And stones," continued Mrs. B., " generally 
consist of a variety of earths, and often contain 
some particles of metal besides. So you see that 
the houses of the rich as well as the mud cottages 
of the poor are made of earth." 

" But earth," said Caroline, " is more like 
crumbled powder, not hard like a stone." 

"Earth," replied her mother, "has a variety 
of states. It is sometimes hard, and in large 
masses, as in rocks ; sometimes spread out on the 
surface of the ground in a soft state, as in clay ; 
sometimes finely pulverized, as in sand ; and you 
have seen that the white earth, lime, can be dis- 
solved by water so as to become invisible. 
Lime, when it is in the state of rock or stone, 
is called limestone, and sand forms sandstone." 

" Well," said Sophy, " I own I thought there 
was only one kind of earth, and that was the ground." 

" But, my dear, there is a great varietj' of 
earths in the ground we tread on : the principal 
of these are clay, sand, and lime, mixed together ; 
they form soils, and it depends upon the proportions 
in which they are mixed, whether the soil be good 
or bad for vegetation." 

*' But," said Edward, " since it is the vege- 
table part of the soil alone that nourishes plants, 
how can the different earths do them either good 
or harm ? If there is sufficient soil to support 
tbenkj it must sigpity Y\\A^ cA vjWx \v S& xcade," 
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" There you are mistaken," said his mother. 
" If the soil consist chiefly of loose sand, in the 
first place the roots of the plant will not be firmly 
supported ; and, in the next place, the water will 
filter through the soil so quickly that the roots will 
not have time to take up nourishment to feed the 
plant ; so it will both be ill fed and in great danger 
of being blown down." 

" Then clay must make an excellent soil," said 
Sophy ; "for that will keep the water long enough 
for the roots of plants to suck up as much as ever 
they want." 

" And more than they want," replied her 
mother ; " plants often become swollen, and grow 
dropsical, from drinking too much." 

The children laughed heartily at the idea of 
plants becoming dropsical. 

"But, mamma," said Sophy, "if there is 
plenty of vegetable mould mixed with the clay, 
the water will only melt more food and make the 
plant grow faster." 

" Plants may over^feed, as well as over-drink 
themselves," said Mrs. B. 

" O ! but, mamma, you forget that they have 
no taste, so they cannot love sweet things as we 
do, and be tempted to eat too much." 

" When they are gluttons," replied her mother, 
" it is only from necessity ; a plant, though alive, 
cannot, like us, either know or choose between 
good and evil. The roots suck up all the fluid 
that comes within their reach, and they sometimes 
do so till they kill themselves." 

24 ^^^* 
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" It is very hard for the poor plants to be pun- 
ished for what they cannot help !" 

'' Observe, Sophy," said her mother, *' that 
if from want of feeling they do not enjoy life, nei- 
ther do they suffer when they die ; therefore death 
is no punishment to them." 

*' Then," said Edward, " a wet clay soil is as 
bad for plants as a dry sandy one ? But if the two 
are mixed together it will just do." 

''It will do much better," said his mother; 
'' a mixture of sand and clay forms a sort of grav- 
elly soil, and there is generally more or less lime 
mixed in the soil, which serves to lighten it. 

"The earths," continued Mrs. B., "vaiy 
almost as much in color as in consistency. When 
chalky, and abounding with limestone, the soil is 
whitish." 

" O yes!" said Edward ; " don't you remem- 
ber, William, when we went to see the lime-kiln, 
how white all the ground was ; not only just by 
the kiln, but the soil of all the fields near it ?" 

*' When," continued Mrs. B., " the soil con- 
sists chiefly of clay, it is sticky, and of a yellow, 
gray, or red color, according to the peculiar 
state of the iron it always contains." 

'' Indeed," said Sophy, " I know very well 
how sticky clay is : I can scarcely walk through 
the corn-field after it is ploughed ; it sticks to my 
feet in such great lumps, it almost nails me to the 
ground ; and then, if it has rained, it is all mud* 
dy." 

'' When the so\\ \suwpte^ssiXft4m\.\v ochres," 
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said Mrs. B., "it becomes red or yellow accord- 
ing to the color of the ochre." 

" Just as the rivers are tinged with the color 
of ochres," said William. 

" Yes," replied his mother. " There are sev- 
eral other earths which I have not mentioned ; it 
will be time enough for you to know them when 
* you are older." 
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CONVERSATION TWENTY-FOURTH. 

THE SAND OF THE SEA. CORAL REEFS. TRIPOU 

EARTHS. DIFFERENCE BETWEEN ANIMALS, VEGE- 
TABLES, AND MINERALS. ACCOUNT OF STONES. 

ADVENTURES OF A STONE. 

** Pray, mamma," said Sophy, " is the sand at 
the bottom of the sea made of earth .^" 

" Yes," replied her mother ; " that which you 
see on the shore is made from pebbles which have 
been pulverized, or reduced to a sort of coarse 
powder, by the action of the waves, which are con- 
tinually beating and bruising thein against each 
other and against the shore till they are at length 
broken to pieces, and finally reduced to sand." 

^' I suppose it is made from the large round 
stones which lie on the sea-shore .^" said Wil- 
liam. 

" Yes," said his mother, " from those at least 
which are below the water, for those that are be- 
yond the reach of the waves cannot be affected 
by them." 

'' Yes," said Caroline, " the sands are under 
the water, and we can only walk upon them when 
the tide is low ; whilst the large stones are only 
partly under water. But when we went out ta 
the pleasant little fishing village of Sciasconsett, 
during our stay at ^auVuckexWx. ^>\xwcaft\:^ I no- 
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ticed there were no large stones at all ; the whole 
of the shore was sand, above the water as well as 
below it." 

'*' The soil there is of a crumbling nature," said 
her mother, '^ and falls from the adjacent banks in the 
form of sand. There are, on the other hand, many 
coasts where the shore consists entirely of stone, 
either rock or pebble. This is the case in many 
parts of the Mediterranean, and it is owing to the 
tranquillity of that sea, which has no tides, and is 
less affected by storms, so that the stones are not 
exposed to very rough treatment. But the bottom 
of the sea does not consist wholly of sand ; this 
substance is intermixed with rocks, with immense 
beds of shells, and sometimes with mud. In 
warm climates it abounds with reefs or rocks of 
coral." 

'* Of coral, such as your necklace is made of, 
mamma .^" asked Caroline. 

^' It is of the same nature ; but my necklace, 
being cut into beads and polished, looks very 
different. These rocks are often many hundred 
miles in extent, and are remarkable for being the 
work of animals." 

" Animals make rocks !" exclaimed Caroline ; 
^^ what large animals they must be, and for what 
purpose do they build them ?" 

" To live in," replied her mother. 

^^ But what sort of animals are they ? fishes do 
not live in houses." 

'' Shell-fish do," said Edward ; *« at least I 
tbmk the shell of an oysteT ot %. vsvms^^"^^^^ 

24* 
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called its house. Do you not call the sheU of a snail 
its bouse, though it is not built like our bouses ?" 

" These coral reefs," said Mrs. B., " call 
them what you may, form the dwelling-place of 
the animals that build them, but instead of 
large powerful animals, they are extremely small, 
and of the lowest class in the order of animated 
nature. Indeed, it was for a long time doubted 
whether they were not plants." 

"O, how was it possible," cried Sophy, '*to 
mistake an animal for a plant, they are so unlike !" 

" A naturalist," resumed Mrs. B. *' once broke 
a branch of coral from the reef to which it be- 
longed, and kept it in a vessel of sea- water taken 
from the same spot. On the following day, to 
his great surprise, he beheld the coral covered 
with, what he took to be, a number of small, 
white, star-shaped flowers, and he showed it to 
his friends as a curious specimen of coral in blos- 
som. But no sooner were these blossoms ex- 
posed to the air than they faded away and disap- 
peared, leaving behind no very agreeable perfume, 
for it was a smell of putrid fish ; and on a further 
examination these apparent flowers were discov- 
ered to be small animals, which had come out of 
their coral cells to continue their work, but no 
sooner were they exposed to the air than they 
perished." 

"O, poor little creatures!" said Caroline; 
" and with what do they build those coral rocks,, 
mamma ?" 

'' They appear lo \vw^ \3aa ^ovi^t to secrete 
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and squeeze out of their bodies a sort of jelly, 
which hardens under water, and becomes a kind 
of limestone, and it is of this that the coral reefs 
are constructed." 

^^But since these little animals cannot live out 
of water, they cannot build above tlie surface of 
the sea," observed William. 

" That is true," replied his mother ; " the coral 
reefs are always under water, but often reaching 
so near the surface as to be dangerous to shipping." 

" How very curious," said Sophy, " that such 
little creatures should build such large rocks, for 
you say they are immensely wide, though they do 
not rise above the sea ; what a number of them 
there must be !" 

" You can form no idea of the immense num- 
ber or the minuteness of .the various animalculs 
existing in Nature," replied her mother. " There 
is a particular sort of earth called Tripoli, 
which from its hardness is used to polish metals. 
It has lately been discovered that this earth is 
composed •ntirely of the case or shell of insects, 
so small that hundreds of them might be contain- 
ed in your thimble, Gary ; and yet entire hills 
are formed of this curious species of earth." 

" Then," observed Sophy, " Tripoli earth 
and coral are not minerals, but belong to the ani- 
mal kingdom." 

" No," replied her mother ; " they are the 
work of animals, but formed of mineral materials." 

'' You would not call a house an animal because 
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it was built by a mason ; would you, Sophy ?" 
said her brother Williara, laughing. 

" Indeed I should not," said Sophy, a little 
nettled at the remark ; "but mamma says the 
stuff the coral insects build with comes from their 
bodies, so that must be animal." 

" That is not a necessary consequence," re- 
plied Mrs. B. " Indeed there is a species of bee 
called Mason Bees, from their building their cells 
with a sort of hard stone ; but it is as soft as put- 
ty when they first secrete it from their bodies. I 
have seen them sadly deface the front of a band- 
some stone house, by adding rows of stony cells 
to the waUs* If these cells are discovered when 
recently made they may be easily removed ; but 
when once they are hardened it requires a ham- 
mer and chisel to dislodge them ; so that you must 
send for a man mason to get rid of tlie mason 
bees. 

"Now where the mason bees or the coral in- 
sects get the material with which they work, I do 
not know ; but, though it is prepared within their 
bodies and secreted from them, it is of a mineral 
nature, like any other stone." 

"Well .'"cried Caroline, "I do think there 
must be more stones than any thing else in the 
world ; I have often wondered where they all 
came from ; the fields are full of them, and every 
time they are ploughed fresh stones are turned 
up. I take great pains, I am sure, to pick them 
out of my little garden, and yet I find new ones 
almost every day . TYve^ ^o wo\. ^^^ .^ d<^ they ?" 
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" O no!" replied her mother ; " nothing grows 
but what is alive." 

"Yes," said Caroline ; " alive like us, and 
birds, and beasts, and insects, and all sorts of an- 
imals." 

" And nothing more ?" said her mother, look- 
ing at her inquisitively. 

"No!" said Caroline; "I know of nothing 
but animals that are alive and moving about." 

" But are there not other things alive though 
they cannot move about ?" said her mother. 

" O yes! to be sure," cried Caroline ; " only 
ihink of my forgetting ray own little garden, and the 
beautiful flowers that I water so carefully to make 
them grow ; and I know they could not grow 
without being alive ; then they die ! and nothing 
can die that has not been alive. A stone never 
died nor was ever alive." 

" Plants," said Mrs. B., " are very inferior to 
animals, since they can neither feel, nor move of 
themselves ; but they are living beings as well as 
we are, and are made with distinct parts, such as 
the roots, the stem, the leaves, the flower, and the 
seed ; each of these distinct parts has a different 
office to perform." 

" The roots, I know," said Caroline, " are 
made to suck up the water, and the stem car- 
ries it into the plant, to feed the leaves and 
flowers, and make the fruit grow ; and then the 
seed of the fruit is to make new plants another 
year. As for the leaves and the flowers," ad- 
ded she, pausing to reflect, ^^ \ ^o x^^x \ssss^ 
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of what use they are, except to look pretty and 
to smell sweet." 

" Even that would be of some importance," re- 
plied her mother, " when you consider how many 
people there are who enjoy the beauty and the 
periume of flowers. But when you are older 
you will find that they also have their allotted 
duties to perform. Animals are also made with 
distinct parts, adapted to particular purposes ; as 
the eyes to see with, the mouth and teeth to eat 
with, the veins and arteries to circulate the blood ; 
all of these distinct parti, both in the animal and 
vegetable kingdom, are called organs ; thus the 
eyes are the organs of sight, the ears of bearing, 
the stomach of digestion, and so on." 

" Organs !" exclaimed Caroline, with wonder, 
for her imagination immediately led her to think 
of the organs she heard at church and those that 
are played about the streets ; but her mother told 
her there was no connection or resemblance be- 
tween them. 

" Now," continued Mrs. B., "a stone has no 
organs, and therefore it could neither live nor 
grow ; it belongs to the mineral kingdom, whicb 
comprehends all the earths and metals." 

'' To be sure," said Caroline, " stones cannot 
be fed ; for they have neither mouths nor roots, 
to eat or drink with, nor have they seed to grow 
into other stones." 

"But then they never die f" said Sophy; 
'^ and I am sure there is no need of new stones, 
there are too many aVte^dy \ 1 o\iVj wonder tliere 
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should be such a number, since they do not 
grow." 

^' I did not say they could not increase in num- 
ber," replied her mother ; " but only that they 
do not grow like organized beings, such as ani- 
mals and vegetables ; but stones increase every 
time fresh fragments of rock fall to the ground 
and are broken and worn into stones." 

"And they diminish too," said William, 
" whenever stones are carried down to the sea, and 
there are turned into sand. So, though stones 
are minerals that can neither live nor die, there 
are new stones made and old ones destroyed." 

" Yes," said his mother ; '' the mineral king- 
dom is constantly changing, as well as every other 
part of the creation." 

" I should like very much to know the history 
of a stone," said Caroline, " if it could tell whence 
it came, and where it was going, and what had 
happened to it during its travels." 

" We might, in some measure, guess what it 
would answer," said Mrs. B. 

" I am sure we could not," replied the chil- 
dren ; "but do, pray, tell us, mamma ; make the 
stone speak and tell us its history." 

Their mother laughed at the idea. " Indeed," 
said she, " I know neither the language nor the 
voice of a stone, but if it is only a pebble it cannot 
speak very loud." Then assuming a grave look, 
and mimicking a small voice, she began thus : 
" ' The first thing I remember was that I made part 
of a large rock, ^t the top of a. V\\^ ^»my^5i«s.:, 
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whence there was a most beautiful and extensive 
prospect of the country around ; and I was par- 
ticularly well placed to see it, as the part of the 
rock, in which I was, projected forward and over- 
hung the adjacent valley. I had remained there 
very quietly some thousand years — ' " 

"O ! mamma!" cried Edward, "does not 
the stone exaggerate ?" 

'' I do not think so," replied Mrs. B. ; " for 
rocks are very durable ; but it is true it had no ex- 
act means of calculation." 

"'Some seeds of lichen,' continued the stone, 
^ now and then fastened to me, and endeavored to 
grow ; but I was so round and smooth, and pro- 
jected so much into the air, that the rain ran off 
as fast as it fell on me, so the seeds could get no 
food, and were parched up by the sun. All at 
once the earth shook violently, the rocks reeled to 
and fro, and that to which I belonged was hurled 
down into the vaUey beneath, where it was broken 
into a thousand pieces.' " 

"That must have been an earthquake," said 
Edward. 

" Or some spring of water that had undermined 
the mountain, as at Goldau," said William. 

" Or perhaps the bursting of a lake like that of 
Martigny," said Sophy. 

" Indeed I don't know which it was," said 
Mrs. B. ; " ' but down came the rock with a vio- 
lent crash, and I,' continued the stone, ^ being one 
of the fragments, was cast on the ground with such 
force that I $9nk many feet deep into it, and was 
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completely buried. This was a dismal situation 
compared to that I bad so long enjoyed. How- 
ever, I comforted myself with the idea of being at 
least safe there, as I could not well fall lower. 
Then I was curious to see what was going on un- 
der ground. After a short time — ' " 

" iNot above a hundred years, I dare say," said 
Edward, laughing ; ^^ that is but a short time for a 
stone." 

' ' Perhaps not, ' ' replied his mother. " ' I heard 
a gentle gurgling noise, and saw running by me a 
little rill of water ; in the course of time it in- 
creased, and spread to the spot where I lay ; at 
which I greatly rejoiced, for I longed for a thorough 
washing, having lain so long in the dirty ground — 
I, who had formerly been washed every day that 
it rained. Well ; the water washed me, it is true, 
for it spread all over me, but instead of washing 
me clean, it seemed to make me dirty. O the 
deceitful stream ! exclaimed I in my wrath, if it has 
not left its dirt upon me and cleansed itself ; for as 
it flowed on, I observed that it was brighter and 
clearer than before.' " 

" O! that is like the filter, you know, mamma," 
said Sophy ; " and this is one of the rivulets un- 
der ground that makes a spring ; but I wonder 
whether it was one of the little rills formed by the 
rain, as it dribbles through the ground, or whether 
it was a rivulet flowing from the reservoir to the 
surface of the earth, to gush out in a spring." 

'' No doubt the former," said Mrs. B. ; "for 
the stone, continuing its history, says, ^ I learned 
35 Tii. 
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that this rill, after leaving me, made its way deep 
into the earth, and passing over many valuable 
minerals, robbed them of some of their most pre- 
cious ingredients. I therefore concluded that the 
rill was both a cheat and a thief ; but, to my sur- 
prise, I heard that it proved in the end a most 
excellent doctor to mankind, and that with the 
salts, and metals, and other mineral substances 
which it had dissolved and carried off, in its waj 
through the deep recesses of the earth, it cured 
more complaints than any doctor living !' " 

" How could that be, mamma .^" inquired 
Sophy. 

" I suppose," replied her mother, " that when 
it came out of the ground it formed one of the fa- 
mous mineral springs, such as those of BaUston 
or Saratoga, where, by bathing in or drinking the 
water, people are cured of several diseases. — 
' Well,' continued the stone, ' after having hung, 
as it were, in the air, during some thousand years, 
and been buried under ground some hundred, I 
was one day surprised by the sound of a grating 
noise above me, and I beheld a sharp instrument 
ploughing through the ground. It came so near 
me that I feared I should have been cut in two, 
doubting whether I was hard enough to turn the 
edge of such a large and powerful-looking weapon. 
However it did not touch me, but turning up the 
ground I was forcibly raised with it from my dark 
abode, and once more had the satisfaction of see- 
ing day-light. I then found myself lying on the 
ground in an open &e\d. It was amusing to look 
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about rae after having been so long in the dark, 
and I was surprised to see how much I had changed 
whilst I had been buried under ground. I had 
fallen from the rock a rough, shapeless fragment, 
full of sharp points ; these had been broken off 
as I was dashed to the ground, and the rill which 
had during so many years run over me had round- 
ed and smoothed me, but I was greatly diminished 
in size. Still I was too large to please the la- 
borers who the next day came with a harrow to 
level the field after ploughing, so they took me up, 
and cast me into the corner of the fieldjtogether 
with a number of other stones, and there we lay 
in a heap. I was not at all pleased with my situa- 
tion ; for, being one of the undermost of the heap, 
I could see nothing that was going on, and was 
grumbling at the idea that I might be thus imprison- 
ed for a length of time. But my companions, 
who were better acquainted with mankind than I, 
(who had never seen them before I had been 
ploughed up,) assured me there was no danger of 
our remaining long in this situation, for that men 
were the most busy animals of the whole creation, 
and were never satisfied with letting things remain 
as they were so long as they thought they could 
change them for the better. So there is no chance 
of our remaining quiet since we have got into their 
power. 

*' ' As my companions predicted, our situation 
soon changed, but, alas ! it was for the worse, for 
shortly after we were carried away in a cart, and, 
sad to say, we were used to bvuld xloa ^^ ^ ^ 
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house. There I was completely shut up, for not 
being handsome enough to make my appearance 
outside, I was enclosed with a number of other 
stones inside the wall ; and during the whole time 
I remained there, the only moving things I saw 
were a few rats and mice ; these increased as the 
house grew old, and luckily houses will not last 
for ever, so, after a couple of hundred years or so 
it fell to ruin, and one windy night, I, who had 
been so long imprisoned, had the satisfaction of 
rolling out of my dark dungeon. The house be- 
ing built on a rising ground, I was cast down the 
slope, and fell into a river which flowed below. 
This was quite a new life for me. I lay tolera- 
bly quiet, in a bed of weeds, at the bottom of the 
stream ; and watching the fish swimming above me 
and frolicking about so merrily, I thought they 
were the happiest animals in the creation.' " 

"Except," said Sophy, ''when the fishermen 
catch them in their nets ; but perhaps the stone 
never saw that." 

" He saw what appeared much worse," said 
Mi*s. B., ''hundreds of small fishes swallowed up 
by one large one at a meal." 

" ' I thought this very shocking at first,' said 
the stone, ' but when in the course of time I saw 
a number of young fish come to supply their place, 
and frisk about with so much glee, I reflected 
that upon the whole there was no happiness lost, 
for had the fish lived to be old, they would have 
been diseased and infirm, and could not have en- 
joyed themselves as these young ones did, so that 
it wa$ best as it was.' " 
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"Biit I should not think so," said Sophy, " if 
I was to be eaten up when I was old, to make 
room for younger people." 

*' If you were old," observed her mother, 
"you would in all probability be surrounded by 
your children and friends, who, by their tender 
care, would render your life happy, even amidst 
the sufferings and infirmities of age ; and God 
Almighty, having provided such comforts for ra- 
tional beings, suffers them to live to the end of 
their natural life, whilst other animals, that are 
incapable of feeling such tender sympathies, are 
on the whole happier not to hve to be old." 

" Then," said William, " lions and tigers, and 
all such wild beasts that devour each other, do 
good another way, for if they did not eat each 
other up there would be so many of them that they 
might perhaps eat us up." 

" Very true," said his mother ; " and observe 
of what use vultures, carrion crows, and such an* 
imals are, which feed on the dead carcasses of an- 
imals. If these carcasses remained to putrefy on 
the ground, they would not only produce a very 
offensive smell, but might breed pestilential dis- 
eases. Instead, therefore, of looking on such 
creatures with disgust, we should consider them 
as appointed to cleanse the earth of impurities." 

*' And I dare say, mamma," said Caroline^ 
" that insects were made so fond of devouring 
the dead bodies of worms and snails, and all sorts 
of insects, for the same reason." 

" They were made, I believe, first that they 
25* 
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might enjoy themselves," said Mrs. B., *'and 
then that they might perform tasks which contrib- 
ute to the welfare and enjoyment of others ; for 
God loves all his* creatures, and wills their happi- 
ness. Every living being therefore has his appoint- 
ed office, in fulfilling which he works for the good 
of the whole. 

*' But to return to the hero of my tale : * Though 
I was in general pretty quiet," continued the stone, 
* yet when the river was swollen by heavy rains, 
and its current more rapid than usual, I felt my- 
self dragged along with it.* " 

" That is like the River Arno,"said William. 

^^ ^ It was pleasant enough to change my situation 
thus, and when the rapidity of the current abated 
I was again deposited in some nook at the bottom 
of the river. As I was thus gradually carried 
down the stream, I observed that it grew wider, 
and many of the fish were larger. At length, to 
my astonishment, the water became salt, and I 
was soon after cast upon a bank, whence I beheld 
the immense sea before me.' " 

'' That was a Delta at the mouth of the river," 
said William ; ^' but pray, mamma, carry the 
pebble into the sea, and reduce it to grains of 
sand." 

His mother then continued : ^^ ^ I remained here 
a number of years, when one night, during a vio- 
lent storm, I felt my old friend the river rushing 
like a torrent over me with prodigious violence, 
and again carrying me along with the stream ; I 
was then plunged into the sea, where in the course 
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of a long period of years I was so beaten about 
and rubbed against the rocks by the waves, that I 
was broken into fragments, and these being bro- 
ken still smaller, in some few years more, I was 
so triturated and pulverized that I was reduced to 
sand. And so there is an end of my tale.' " 

" Well, I never could have imagined that the 
history of a stone, which seems such a stu- 
pid thing, could have been so amusing," said 
Sophy ; "what a number of difi'erent things hap- 
pens to it, above ground, and under ground, and 
under the water, and in the sea." 

*' And yet this is but the history of a common 
stone," said Mrs. B. ; "if I had given you an 
account of a stone that had found its way into the 
subterranean fires, and been melted into lava, and 
thrown up by the crater of a volcano, and formed 
part of a new mountain, it would have made a 
much more wonderful tale ; but I thought it more 
useful to you to learn the usual occurrences con- 
nected with the existence of a common stone." 
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Lower Egypt. 




EUR 


OFE. 


1 


Mont Blanc . . 


15,735 


Alps. 


2 


Rosa .... 


15,600 


• c 


8 


Jungfraa . . . 


13,718 


<c 


4 


Saint Michel > 
Mont Cenis ) 


11,785 


(C 


6 


Mount Etna . . 


10,936 


Sicily. 


6 


St. Gothard . . 


9,075 


Alps. 


7 


Carpathian Mts. > 
(highest peak) ) 


8,870 


Hungary. 


8 


Heidelberg . . 


4,460 


Germany. 


9 


Vesuvius . . . 


3,978 


Italy. 


10 


Hecia .... 


3,690 


Iceland. 


11 


Stromboli . . . 


3,020 


Lipari Islands. 


12 


Gibraltar . . . 


1,439 


Spain. 


13 


Ben Nevis . . 


4,358 


Scotland. 


14 


Snowden . . . 


8,571 


Wales. 


15 


Ben Lomond . . 


3,420 


Scotland. 


16 


M'Gillicuddy's > 
Reef J 
Sea Fall Peak . 


3,404 


Ireland. 


17 


3,166 


England. 


18 


Skiddaw . . . 


3,022 


<< 


19 


Cader Idris . . 


2,914 


Wales. 


20 


Isle of Man . . 


2,004 


England. 


21 


Arran .... 


2,945 


Scotland. 


22 


Ailsa Rock . . 


1,189 


(( 
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Mountains. 


Length. 


Mountains. 


Length. 




Miles. 




Miles. 


American chain . 


Il,5d0 


Olonetz Mountains 


1,000 


Mexican & Rocky Mt. 


7,000 


Dofrafield Mountains 


1,000 


Altaian Mountains 


5,000 


Allegany Mountains 


900 


Andes 


4,500 


Alps and Appe- ) 
nines, between ^ 


600 


Mountains of the ) 
Moon, supposed ) 


2,000 


&700 


CarpathianMountains 


500 


Ural Mountains . 


1,500 


Green Mountains 


350 


Mount Atlas . . 


1,500 


Pyrenees . . . 


200 



GLOSSARY, OR, EXPLANATIONS. 

Alexander the Greats — "Macedonia's madman," — a cele- 
brated king of Macedonia, who was born 355 years before 
the birth of our Saviour, and died in the thirty-second year 
of his age. He was a great warrior, and conquered his 
enemies in every battle which he fought ; and at last is 
said to have Wept, becaus6 ** there were no more worlds 
to conquer." He was proud, ordering himself to be wor- 
shipped as a god ; and visited the temple of Jupiter Am- 
mon in the Desert of Siwah, and bribed the priests of the 
temple to declare bim to be the son of Jupiter. He was 
brave, often to rashness ; humane and liberal ; easy and 
Hi miliar with his friends ; and a great patron of learning. 
But he was a drunkard ; and in one of bis fits of madness, 
produced by intoxication and debauchery, he set fire to the 
city of Persepolis. 

Allah, an Arabic word, Uterally signifying the Adored, and 
the Adorable, It is the Mohammedan name of God. 

Alps, the name of the highest chain of mountains in Europe. 
It divides Italy from France, Switzerland, and Germany. 

Ammon, a name by which the heathen deity, Jupiter, was 
worshipped in ACnca. t\i« Ti«.t&A m^^na sandy, and is sup- 
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posed by some to have had its origin from Jupiter's ap- 
pearing in the form of a ram, and opening a spring in the 
sand, by stamping with his foot. It was probably in allu- 
sion to this circumstance, that in the temple erected to 
Jupiter in the Oasis of Siwah, called the temple of Jupi- 
ter Ammon, that deity was represented under the figure 
of a ram, or of a man with a ram's head or horns. The 
pillars of the temple were also crowned with representations 
of curled rams' horns. 

Arabia, the most westerly portion of Southern Asia, between 
the Red Sea and the Persian Gulf. 

Arbutus i an evergreen bushy tree, or creeping or trailing 
shrub, sometimes called the strawberry tree, or bearberry. 

Avon, a river in Leicestershire, in England, which falls into 
the river Severn, at Tewksbury. The poet Shakspeare 
was born and died at the town of Stratford-on-Avon. 
There are three other rivers of the same name in Eng- 
land. 

Carthaginian, belonging to Carthage, the most celebrated 
city of Africa, once the rival of Rome. It was founded 
about 850 years before the Christian era. This city flour- 
ished for about 737 years. It is said to have been twenty- 
three miles in circumference ; and when it was finally 
destroyed by the Romans, it was set on fire, and burned 
incessantly for seventeen days. 

Chide, a French word, signifying a waterfall or cataract. 

Dead Sea, so called, from an erroneous tradition, that no an- 
imal could live in or near its waters. It i» called, in the 
Bible, the Salt Sea, from the extreme saltness of its waters, 
and Sea of the Plain, or Sea of Siddim, because it occupies 
the place of the ancient Plain of Siddioi. It is also called 
Lake Asphaltites, and Bituminous Lake, from the quantities 
of asphaltos or bitumen, which are found in its waters. It 
is situated at the south part of Palestine, east of the prov- 
ince of Judea. 

J)iodoru8 Siculus, an historian who flourished about forty- 
four years before Christ. He was surnamed Srculus from 
being born in Sicily. He wrote a history of Egypt, Persia, 
Syria, Media, Greece, Rome, and Carthage; and in order to 
qualify himself for the task, he is said to have visited all 
the places of which he has made mentioa. 
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Drift»tpood, trees, logs, or other pieces of wood, which float 
down rivers or in the sea. 

Egypt, a country of Africa, situated on the Mediterranean. 
It was formerly a mighty empire, and the seat of high civ- 
ilization, the sciences, and the arts. 

JEquator, or Equinoctial line, an imaginary line passing round 
^ the earth, from east to west, and directly under the sun, 
which always shines nearly perpendicularly down upon 
all countries situated near the Equator. 

Friday, the name of the Indian who lived with Rohinson 
Crusoe on his desolate island. 

Oeographical square mile, A geographical mile is the six- 
tieth part of a degree, and is about one sixth more than 
a common English mile — sixty geographical miles being 
equal to sixty-nine and a half English miles. A commoa 
square mile is equal to a square surface, one mile on each 
side. Two square miles are equal to two of the squares 
of one mile put together, or a surface two miles long, and 
one mile wide. Four square miles are equal to four 
of the mile squares put together, or a surface four miles 
long and one mile wide, or a surface two miles on each 
side. A geographical square mile, then, is equal to a square 
surface, each side of which is one geographical mile, or 
about one and one sixth English mUe. Sixty geographi- 
cal square miles, will, of course, be equal to a surface six- 
ty-nine and one half miles long, and one and one sixth 
mile wide. 

Gilead, a mountainous region in Palestine or the Holy Land, 
on the east of the river Jordan. It was anciently celebra- 
ted for its balsam or balm. 

Granite, one of the oldest rocks which are to be found on 
the globe ; and that upon which other rocks principally 
rest. 

Horicon, Lake, or Lake of the Silver waters, the Indian 
name of what is generally called Lake George. The ex- 
treme purity of its waters induced the French to call it Lae 
Sainie Sacrement, or Lake of the Holy Sacrament. 

Inquisition, a tribunal or court established in some Roman 
Catholic countries, for the trial of offences against the faith 
of the Church. On page 247, the word is used for the 
building in whicVi iVve u\bu\M\ vi^» V«SA. 
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/sAma-€/t^€«, descendants of Ishmael, the son of Abraham. 

JewSt descendaats of Jacob. 

Jupiter^ the supreme deity of the ancient heathens. He is 
called by varioas other names in different countries, as 
Osiris, in Egypt, Ammon, in other parts of Africa, Belus, in 
Babylon, &c. 

Laws of Mature, the laws or mode by which the Deity is 
pleased to act, in relation to the works of Nature. 

Mecca, a city of Arabia, in Asia, celebrated as the birthplace 
of Mohammed ; it is about a day's journey from the Red 
Sea. It is entirely supported by the concourse of pilgrinjs 
from every part of the .Mohammedan world, who annu- 
ally flock thither to visit the temple within which is the 
Kaaba, or house of the Prophet. 

Milan, a large and fine city of Italy ; it contains a church, 
which, next to that of Saint Peter's at Rome, and Saint 
Paul's at Loudon, is considered the grandest in Europe. 

Mohammedan, a follower of, or believer in, the doctrines of 
Mohammed, a celebrated impostor, who was born at Mec- 
ca, in Arabia, in the year of our Lord 569, and who, in the 
the year 609, announced himself as the apostle or prophet 
of God. His doctrines were widely disseminated by means 
of violence and the sword ; and, to this day, they exten- 
sively prevail in Asia and Africa. He died at Medina, in 
Arabia, A. D. 632. 

Mont Blanc, the highest mountain of the Alps ; it is so call- 
ed from its white appearance, (blanc signifying white,) 
produced by the snow which covers its sides and sum- 
mit. 

JVbrth Pole, the north end of the axis, or imaginary line, 
passing through the centre of the earth, from North to 
South, and on which the earth is supposed to turn. The 
ends of this imaginary line or axis, are called the poles of 
the earth. 

Palm, a beautiful tree which grows in tropica] climates, to a 
very great height. Its trunk is very straight, and has no 
branches. The fruit, called dates, grows in clusters at the 
top, and the leaves, which are very long, branch out on all 
sides, presenting something of the shape of an umbrella. 
The trees are said never to wither, except they lv«5i^ V)i««Q^ 
injured b> some instrumenl. W\\ftfi ^\% \a ^^sna ^^a^^^^«k 

26 ^^^^ 
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tree is cut down and bnrned on the spot, and the ashes are 
covered over the root, from which a new shoot soon arises, 
which in a few years becomes a strong and vigorous tree. 
The Greek name of the palm tree is Phoenix ; and it has 
been supposed that the fable of the bird of that name rising 
from its ashes, had its origin in this circnmstance in the 
history of the pahn tree. The cocoa-nat is a species of the 
palm. 

Patmos, an island near the coast of Asia Minor. It is prio- 
cipally celebrated as the spot where Saint John retired, and 
where he wrote the Revelation, which constitutes the last 
book of the New Testament. <• 

Piedmont, a province in the northwest part of Italy. 

Prophet, a title taken by Mohammed, and to this day appli- 
ed to him by the followers of his doctrines. 

Rimmed, bordered. 

Robinson Crusoe, history of, a fictitious narrative, which was 
written by Daniel Defoe, and founded on the adventures 
of Alexander Selkirk, a Scotchman, who was cast away on 
the Island of Juan Fernandez, in the Pacific Ocean. 

Serapis, one of the tutelary gods of the Egyptians, supposed 
to be the same with the deity called Osiris, and the Gre- 
cian Jupiter. The worship of Serapis was introduced into 
Rome by the emperor Antoninas Pius, A. D. 146. It was 
so licentious that the Senate soon after abolished it. The 
ruins of a temple of Jupiter Serapis, near Naples, are said to 
be by far, the most beautiful monument of Roman antiqui- 
ty remaining. 

Simplon, one of the mountains of the range called the Alps. 
It is 10,600 feet high. The Emperor Napoleon laid out a 
very remarkable road over and through this mountain. 

South Pole, the south end of the axis of the earth, opposite 
the North Pole. 

Suedeland,, Sweden. 

Syracuse, a seaport town in Sicily ; it was formerly a sv- 
perb city and flourishing republic, but w^r, tyranny, earth- 
quakes, and time, have almost destroyed it. 

Temple of Serapis, see Serapis. 

Thucydides, the most celebrated of all the Greek historians. 
He was born at AlVietvs, 470 years before the birth of 
Christ, and died in lh« ae\eii'C\«>)ti ot «\^<\c^^«Kt ^C Hii^ a^e. 
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JHtus, (Vespasian us,) an emperor of Rome, who was born, 
A. D. 40. He was celebrated for his valor in the Roman 
armies, particularly at the siege of Jerusalem. In the sev- 
enty-ninth year of the Christian era, he was made emperor, 
and from his previous conduct the Roman people were ap- 
prehensive that he would be guilty of great barbarity and 
gross debaucheries. Much to their agreeable disappoint- 
ment, he thought himself bound to be the father of his peo- 
ple, the guardian of virtue, and the patron of liberty ; and 
be is, perhaps, the only monarch who, when invested with 
uncontrollable power, bade adieu to those vices, luxuries, 
and indulgences, which* as a private man, he never ceased 
to gratify. To do good to his subjects, was the ambition 
of Titus ; and it was at the recollection that he had done 
no service, or granted no favor, one day, that he made the 
memorable exclamation, ** My friends y I have lost a day.'* 
' He reigned only two years, and died in the year of our 
Lord 81, in the forty-first year of his age. Then, *' Rome 
was filled with tears, and all looked upon themselves as 
deprived of the most benevolent of fathers." 

Torrid Zone, that part of the earth lying under the Equator, 
and between what are called the Tropics, and on which the 
sun sheds his most intense heat. The greater part of Af- 
rica is within this Zone. 

Trailed, drawn out in length. 

Turks, natives of Turkey, an extensive empire situated in 
the southeastern part of Europe, and western part of Asia, 
bordering on the Mediterranean and Black Seas, and gov- 
erned by the Grand Signior, who resides at Constantinople. 

Unicorn, an animal with one horn upon his forehead. It 
was long supposed that the accounts of the existence of 
such an animal were fabulous ; but it is now stated that a 
beast answering to this description is found in Ethiopia, of 
the size of a cow, and having the form of an antelope. 

Unique, without an equal, without another of the same kind 
known to exist. 
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A. 

Aborigines, their practice in nam- 
ing places, 117. 

Ache, Falls in the, 60. 

Acid, 174. 

Adige, 47, 121, 148. 

£olu8, Cave of, 81. 

Africa, 239, 259. 

Air, currents of, 158, 161, 211. 

— , expansion of, 211. 

— , explosion of, 211. 

— -, of mountains, effect of, on the 
human system, 57, 136. 

— , thinness of, on mountains, 57. 

•~, what, and where most easily 
breathed, 57. 

Aleppo, earthquake at, 255. 

Alexander the Great, 265. 

Alkali, 174. 

All things useful, 272. 

Alleghanies, 88. 

Alps, 11, 40, 45, 50, 54, 87, 90, 133, 
239. 

Amazon River, 83, 86, 119. 

America, 84. 

, discovery and rediscor 

ery of, 85. 

, grass plains in, 239. 

-, steppes of, 266. 



Ammon, Jupiter, temple of, 265. 

AndcK, 50, 85, 239, 243. 

Aiiimalculae, 283. 

Animal food, exclusively used by 
the drovers of South America, 
268. 

Animals, organs of, 286. 

, destruction of by one an- 
other, 292. , 

, in the sea, 112. 

•, rocks formed by, 281. 



Antioch, earthquake at, 254. 
Antisana, fkrmhnuse of, 54. 
Appeiiinea, 14, 121, 140, 239. 
, rivers of, in, 121. 



Aqueduct at Lisbon, 247. 

Arabs, wild, 264. 

Army, Carthaginian, arrested by 

lava, 230. 
Arno, 15, 118, 121, 140, 148. 
Arve, 143, 145. 
Ascent of Chimborazo, 54. 

of Mont Blanc, 185. 

of Mount Vesuvius, 198. 



Ashes, shower of, 210, 220, 235, 254. 
Asia, 239, 259. 

, steppes of, 266. 

Attachment to place regardless of 

danger, 249. 
Audubon's notice of Niagara Falls, 

70. 

Austrian mile, 203. 
Auvergne, mountains of, 238,913. 
, hot spring in, 193. 



Avalanche, 133. 
Avon, 25. 
Azores, Isles, 110. 

B. 

Bagnold, Captain, on frequency 

of earthquakes, 248. 
Baker's account of the earthqoake 

at Aleppo, 255. 
Ballston Springs, 182, 191. 
Bascom's, Mr., notice of Niagara 

Falls, 72. 
Baths of Nero, 193. 
Battle between a whale, herrings, 

and sea-gulls, 114. 
Beach at Newport, 177. 
Beacon Hill, Boston, 101. 
Beaver, 114. 
Bernard, Mount St., 54. 

— , dogs of, 54. 
— , preserrmtioa 



of dead bodies at, 55. 
Birds, 114, 293. 
Ulack Sea, 141, 142. 
\\ -w^Xw^ VW, 
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Blood forced firom the body on 
Mount St. Bernard, 57. 

Boat, 16, 24, 94. 

carriage, 94. 

Boiling springs of Iceland, 194. 

Borromei Islands, 48. 

Boston, 101. 

Brainard'slineson NiagaraFall8,82. 

Bread, dried meat substituted for, 
in South America, 268. 

Breathing difficult on high moun- 
tains, 57. 

Briclis, 275. 

Brimstone, 201. 

Broolis, 21. 

Buenos Ayres, the Pampas of, 267. 

Building, Chilian mode of, 252. 

Buildings, materials for the con- 
struction of, 275. 

Bunker Hill, 101. 

Burning mountains, JiSB. 

Byron's description of the Falls of 
Velino, 61. 

C. 

Camels, employment of, 262, 264. 

Canada, skating in, 56. 

Canary Isles, 110. 

Cannon, firing of, 210. 

Canoe drifted to one of the islands 

of Scotland, 274. 
Cape Cod, action of the sea upon, 

117. 

, by whom, when, and 

why so called, 117. 
Teneriffe, 50. 



Caravan, 262. 

Carmine, whence obtained, 144. 
Carriage, modes of, 94. 
Carthaginian army arrested by 

flowing lava, 230. 
Cascade, 58, 60, 68.^ 
Caspian Sea, 154. 
Catania, 230. 
Cataracts, 56, 60, 68, 296. 
Cattle used for fViel, 268. 
Catskill Mountains, 52. 
Cause of volcanic eruptions, 217. 
Cave of ^olus, or of the Winds, 80. 
Chains of burning mountains, 239, 

241. 
Chalybeate springs, 191. 
Chamouni, 134. 
Charcot, purifying qualities oS^ 

ISif 168. 

26* 



Charcoal, what made of, 184. 
Chaudiere Falls, 68. 
Chilian mode of building, 252. 
Chili, coast of, upraised by earth- 
quakes, 250. 

, earthquakes on the coast of, 



248, 250. 

— , number of volcanoes in, 237. 
Chimborazo, 53. 
Clothes, how dried, 150. 
Coasts, rocky, 281. 
, sandy, 281. 
, upraising of, 225, 250. 



Color of rivers, 118, 142. 
Columbus, 85, 119, 158, 163. 

discovered the trade- 



winds, 158. 

Combustion, spontaneous, 214. 

Common, Boston, 102. 

Communication between volca- 
noes, 226. 

Conception, earthquakes at, 248, 
251. 

Contents, Table of, 7. 

Convent of Mount St. Bernard, 54. 

Copp's Hill, Boston, 101. 

Coral, 281. 

^ why thought to be v^eta- 



ble, 282. 
Cotopaxi. 210. 

Crater or Vesuvius, 199, 226. 
, descent into, 



201. 
Creek, 59. 
Crescent Fall, 74. 
Crevasses, 13oi 
Currents of air, 158, 161. 

of water, 118, 138. 

of wind, 158. 



Czirknitz Sea, 36. 
D. 

Danger, disregard of; 227, S49, 852. 

Danish mile, 203. 

Danube, 141. 

Daubeny on saltnem of the ocean, 
171. 

Davy, Sir Humphrey, 217. 

Dead bodies preserved at the con- 
vent of St. Bernurd, 65. 
Sea, 154, 177. 



Deltas, 139. 
Depth of sea, 171. 
IDesert of L\Vk^«^.^'2fik^. 
L\Dea«t^ mo^ «& craMAs%^'tfa.>. 
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Desert, origin of, 261. 

, of Sahara, 265. 

, Banily, 239, 259. 

Diffused, meaning of, 190. 
Pikes, 121. 

Biodorus Siculus, 230. 
Dissolved, meaning of, 188. 
Dogs of Mount St. Bernard, 54. 
Drniice, overflow of, 41. 
Drovers in Soutli America, 267. 
, use an- 
imal food exclusively, 268. 

E. 

Earth, colors of, 278. 

, level originally, 240. 

, upraising of, 207. 

, varieties of, 275. 

Earthquakes, 205, 207, 209, 223, 
236, 244, 248, 253, 288. 

, frequency of, 248,251. 

-, length of continuance 



of shocks of, 251. 

, loss of lives by, 246. 

~~— ,most violent one in 



Europe, 2^. 



258. 



reflections on, 249, 

-, shelter firom, 253. 

F.bro River, 148. 

Elevation of the ground by subter- 
raneous fires, 207, 

of mountains by subter- 
raneous fires, 207. 

of sea-coast, 250. 

Embankments, 29, 39, 120. 

England, 84, 90. 

Etiglish mile, 203. 

Epsom salts, 175. 

Equator, 158. 

Eruptions, submarine, 110, 231. 

, volcanic, 198. 

Etna, 203, 230. 

, height of, 204, 230. 

Europe, grass plains of, 239. 

, highest spot in, 50. 

, hottest spring of, 193. 

, number of volcanoes in, 

237. 

Evaporation, 149, 172. 

Exhalations, 180. 

Expansion of air, 211. 

Explanations, 298. 

ExploMlott of air, 211. 

ExUoet tolcaaoes, SSB, t4a. 



F. 

Falls, 58, 60, 67. 

in Ache River, 60. 

of Chaudiere, 68. 

of the Uousmtonic, 61. 

of Lodore, 64. 

of the Missouri, 62. 

of Montmoreuci, 67. 

of Niagara, 70. 

— -~- near Schafl'hausen, 60. 

of the Staubbach, 58. 

ofTerni, 60. 

ofTivoli, 60. 

in ihe Tockoa Creek, 59. 
of Trenton, 62. 
Feeders, 91. 
Ferrara, 122. 
Filter, 289. 

Filters, description of, 183. 
Fire, action of water on, 216. 

— , subterraneous, action of^ 207, 

235, 239. 
Fish, 112, 292. 
Fissures, volcanic, 230. 
Flood, 119. 
Fog, 180. 
Food, animal, exclusively used by 

the South American drovers, 268. 
Force, what, 208. 
Formation of mineral springs, 196. 
of soil, 259, 269. 
of volcanoes, 238. 



Fort Hill, Boston, 101. 

France, how divided (torn Spain, 

89. 

J how divided firom Swit* 



zerlaud, 90. 
Freshet, 119. 
Fruit, 124. 

trees, why they have not 



slender branches, 124. 
Fuel, cattle used for, 868. 

G. 

Gamboge, bow obtained, 143. 
Ganges, 86, 119, 141. 
Geneva, Lake, 42, 46, 143. 
) Town, 46. 



George, Lake, 142. 
German mile, 203. 
Germination of plants, 260. 
Geyser, 195. 

Gibraltar, Straits of, 155. 
UGlaciers, 185. 
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Glossary, 296. 

Goat Island, 76. 

God, the goodness of, 113, 123, 258, 

271, 293. 
Goldau, accident at, 126. 
Gomorrah, 177. 
Gosriold, Captain, named Cape 

Cod, 117. 
Grahame, Mrs., her remarks on 

the upraising of the Chilian 

coast, 250. 
Grass plains, 239, 266. 

supporting mountains, 272. 

Greenwood, F. W. P., notice of 

Niagara Falls by, 72. 
Guanca Velica in Peru, 54. 
Guides iu deserts, 262. 
Gulls, sea, 114. 
Gunpowder, 210, 212. 

H. 

Heat of bodies, the length of time 
it continues, 198. 

Hecla, 236. 

Hennepin's notice of Niagara 
Falls, 70. 

Herculaneum, destruction of, 220. 

, rediscovery of, 222. 

Herring, 112. 

Himmaleh Mountains, 53, 85, 141, 
243. 

Horicon, Lake, 143. 

Horses, 94. 

Horse-shoe Falls, 75. 

Hot springs, 192. 

, number of in Iceland, 

194. 

Houses, construction of in Pom- 
peii, 222. 

Humboldt, his ascent of Chimbora- 
zo, 54. 

■ . remarks on earth- 



quakes, 249. 
, remarks 



on Peak of 



Teneriffe, 210. 
Hurricane, 163. 

. in the West Indies, 165. 

Hyacinths grow in water, 271. 

I. 

Iceland, 194, 235. 

, earthquakes in, 286. 

, hot springs of, 194. 

, volcanoes of, 236. 
Ictianden, 191. 



i 



Ice, sea of, 134. 

Indians, their practice in naming 
places, 117. 

Ingrabam, J. W., his notice of Ni- 
agara Falls, 80. 

Inhabitants destroyed by earth- 
quakes, 246, 254. 

by hurri- 

by Tolca- 



canes, 165. 



nic eruptions, 221. 
Iron, 215. 

springs, 191. 

Ishmaelites, 263. 
Islands, 31, 108. 110. 

, Azores, 110. 

, Borromei, 48. 

, Canaries, 110. 

Icelandic, 235. 



Li pari, 110. 



el's 



— , Sabrina, near St. Micha> 
, 110, 235. 
•-, Santorino, 234. 
-, volcanic, 110, 232. 
-, why so called, 111. 



Isola Bella, 48. 
Italy, 90. 



J. 



Java, volcano in, 254. 
Jorullo Mountain, 207. 
Joseph hidden in a well, 268. 
Jupiter Ammon, temple of, 865. 
Jura Mountains, 90. 

K. 

King of Naples, oflflsr to certain in- 
dividuals by, 249. 

L. 

Lake, formation of, 48. 

, (paint,) of what made, 144. 

Lake Como, 48. 

George, or Horicon, 14S. 

Geneva, 42, 46, 142. 

-^ — Maggiore, 48. 
Lakes, 29, 35, 154. 
Land carriage, 94. 

effect upon by the sea, 117. 

and water, proportion of, 



112. 
Landslip, 125, 129. 

■■ ■■ cause of« 129. 
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Landslip at the White If ountaina, 
ISO. 

Lattin Falls, 60. 

Lava, 198, 202, 204, 210, 227, 230. 

, appearance of, 204. 

J speed of current of, 204, 

, of what it consists, 199. 

Lebanon Springs, 192. 

Lengths of principal mountain 
chains, 58, 298. 

rivers, 83. 

Levee at New Orleans, 120. 

Libya, desert of. 265. 

Lichens, 270, 275. 

Lima, earthquake at, 254. 

lainestone, 276. 

Limewater, 168. 

Lio, St., fissure in the plain of, 230. 

Lipari Isles, 110. 

Liquids, when they evaporate, 152. 

iasbon Aqueduct, 247. 

, earthquake at, 244, 251. 

Lives lost by earthquakes, 246, 252, 
254,255. 

I . hurricanes, 165. 

volcanic eruptions, 

221. 

Lodore Falls, Southey's descrip- 
tion of, 64. 

London fog, 180. 

Lot's wife, 177. 

Lucifer matches, 218. 

Lyde, 56. 

M. 

Madder, of what made, 144. 

Map of Mountains, preceding the 

Title. 
Marble cascade, 61. 
Marine plants, 112, 174. 
Market, 98. 
Martigny, 41. 
Mason bees, 284. 
Matches, Lucifer, 218. 
Materials carried along by currents, 

118. 
Meat, dried, substituted for bread, 

268. 
Mediterranean, 47, 148, 154, 281. 

, volcanic islands in, 

232,234. 
Med way River, 26. 
Meeting of a river and the ocean, 

138. 
JIfeii, the hire oC, 99. 



Mer de glace, 134. 

Mexico, earthquakes at, 250. 

Miles, different lengths of, 203. 

Minerals, 286. 

Mineral springs, 182, 191. 

, how formed, 196. 



Mississippi, 26, 83, 120. 
Missouri, 26, 83. 

Falls, 62. 



Mists, 180. 

Mohammedan pilgrims, 263. 

MontBlanc,ll,13, 40, 45, 50, 54, 135. 

, ascent of, 135. 

, view from, 136. 

, why so named, 136. 



Monte Nuovo, formation of, 224. 

, plants on, 269. 

, soil of, 269, 2^4. 



Monte Rossa, 224. 
Montmorenci Falls, 68. 
Montpelier, 238. 
Morocco, village destroyed by 

earthquake near, 217. 
Mosses, 270. 
Mound, 39. 
Mount Etna, 203, 230. 

Heqla, 236. 

JoruUo, 207. 

Jura, 90. 

Rosso, 207. 

Saint Bernard, 54. 

Vesuvius, 198,203,210,220, 



222, 225, 226. 
Mountains of Auvergne, 238, 243. 

, burning, 238. 

, formation of, 238. 

, grass supporting, 272. 



■) heights of, 51, 296. 

-, highest, 85. 

-, Lengths of chains oi; 

-, Map of, preceding the 
Title-page. 
, production of, 238. 

-, to prevent the cnim- 



53, 298. 



bling of, 122. 

, under the sea. 111. 

, upheaving o^ 207, 239. 

, view fVom, 136. 

, volcanic, 210, 220. 

-, sudden formation cS, 



223. 

Mud, why it does not sink to the 
bottom of a river, 117. 
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N. 

Nantucket, 280. 

Naples, 229, 249, 253. 

, earthquakes at, 253. 

^, Museum at, 223. 

Nature, laws of, 47. 

, meaning of, 271. 

, wisdom of, 22, 28. 

Nero, baths of, 193. 

New England, effect of the sea up- 
on the coast of, 117. 

New Orleans, 120. 

Newport Beach, 177. 

New York, 98. 

Niagara Falls, 70. 

Nidder, Krug Von, account of Ice- 
landic Hot Springs by, 195. 

Nile, 28, 139. 

North wind, why not constant, 163. 

Notch of the White Mountains, 131. 

Nourishment of plants, 276. 

O. 

Oases, description of, 265. 

Ocean and river, meeting of, 138. 

Oceans, 148. 

Ochres, 143, 278. 

Ohio River, 120. 

Ore, iron, 215. 

Organs of animals, 286. 

of plants, 285. 

Orinoco River, 119, 120. 
Overflow of rivers, 41, 119. 
, ingenious meth- 
od to prevent, 42. 

of the Drance, 41. 

of the Nile, 139. 



P. 

Pacard, Dr., ascent of Mont Blanc 

by, 135. 
Paints, what made of, 143. 
Pampas of South America, 267. 
Papandayang Volcano, Island of 

Java, 254. 
People destroyed by earthquakes, 

246. 

»- by hurricane!, 



165. 



by volcanic erup- 



tions, 221. 
Philadelphia, 98. 
Place, attachment to, 249. 
Plains, grass, 239, 266. 
, of sand, 239, 259. 



Plants, different parts of, 285. 
-, food of, 272. 
-, growth of, 271. 
-, marine, 112, 174. 
-, on Monte M uovo, 269. 



Po River, 121, 122, 140, 148. 
Poetical description of the Falls of 

liOdore, 64. 
Poles, north and south, 157, 158. 
Pompeii, destruction of, 220. 
, rediscovery of, 222. 



Ponds, 18, 29, 34, 105, 117, 184. 

, supplying of with water. 



34, 105. 
Portuguese mile, 203. 
Potassium, 217. 
Pourers, 91. 
Power, what, 208. 

of steam and water, 209. 



Preface, 3. 
Providence, wisdom of, 152, 258, 
» 270. 

Prussian blue, whence obtained, 
144. 

mile, 203. 



Pumice, large quantities thrown 

out by volcanic action, 235. 
Puzzuoli, 223. 
Pyrenees, 89. 
Pyrites, 196. 



Gtaito, 54, 58. 



R. 



Rain, 172, 179, 210. 

Rapids, 76. 

Red Sea, origin of the name of, 144. 

Reed and Matheson's notice -criT Ni- 
agara Falls, 71. 

Reefs, coral, 281. 

Rents made by volcanic action, 
203 230. 

Reservoir, 18, 22, 88, 105, 129, 152, 
184, 216, 260. 

Revolutionary War, 101. 

Rill, 289. 

River Adige, 47, 121, 148. 

Amazon, 83, 86. 

Arno, 15, 118, 121, 140, 148. 



Arve, 143, 145. 

Avon, 25. 

Black Water, 14$. 

Danube, 141. 



Drauce^4i. 
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River Ebro, 148. 

Ganges, 86, 141. 

Medway, 26. 

Mississippi, 26, 83, 120. 

Missouri, 26, 83. 

Nile, 28, 139. 

Oliio, 27, 120. 

Orinoco, 119, 120. 

Po, 121, 122, 140, 148. 

Red, 143. 

Rhine, 70, 87, 121. 

Rhone, 46, 142, 145, 148. 

Saint Lawrence, 119. 

Severn, 26. 

Skapta, 236. 



Thames, 26. 

Tiber, 101, 118, 148. 

Yellow Stone, 144. 

Rivers, IS, 21, 69, 83, 107, 240. 

, color of, 118. 

, course of, 83, 107. 

, lengths of, 83, 90. 

of England, 90. 

of the Appenines, 117, 121. 

, size of, 90. 

.— -— . the distance they will carry 
solia materials, 118. 
-, use of, 87, 240. 



Rivulets, 21, 69, 85, 106, 240, 289. 

Rome, 101. 

Roots to prevent the crumbling of 

mountains, 122. 
Rosso. Mount, 207, 224. 
Round Top Mountain, 52. 
Row-boat, 98. 
Russian mile, 203. 
Russia, steppes of, 266. 

S. 

Sabriua, 110, 235. 

Sahara Desert, 265. 

Sail-boat, 94. 

Sailors, 111. 

Saint Lawrence River, 119. 

Salt in deserts, 261. 

lakes, 176. 

, quantity of, in the ocean, 171. 

springs, 176. 

Saltness of the sea, the cause of, 168. 
Salts, kinds of, 174. 
Sand, storms of, 264. 
Sands of the sea, 280. 
Sandy deserts, 239, 259. 
£fantorino, volcanic island of, 294. 
Baratoga Springs, 191. 



of. 



Saussure, M. de, 135. 
I Schaflfhausen. cataract near, 60. 
jSchlosser Fall, 80. 
|Sciascon8ett,280. 
Sea, 154. 

— , avei*age depth of, 171. 
— , Black, 141, 142. 
, Caspian, 154. 

— coast, volcanic eleyation 
225, 250. 

— , Dead, 154, 177. 

— , effect of, upon the land, 117. 

gulls, 114. 

— , Mediterranean, 47, 148, 154. 

— of ice, 134. 

plants, 112, 174. 

— , Red, origin of the name of, 144. 

— , saltness of, 168. 

— , whence it receives water, 158. 

— , why it does not overflow, 148. 

— , Zirknits or Czirknitz, 36. 

Seeds, growth of, 259. 

, transportation of, by ani- 



mals, air, and water, ^0, 274. 
Serapis, temple of, 225. 
Severn River, 26. 
Shakspeare, 25. 
Shell-llsh, 112. 
Shells, 281. 

Shepherds, South American, 267. 
Ships, 94. 

Shock of earthquakes, 251. 
. time of 



continuance of, 251. 
Siculus, Diodorus, 230. 
Simoom wind, 263. 
Simplon, 88. 
Skapta River, 236. 
Skaptar Jokul Volcano, 204, 236. 
Skating in Canada, 56. 
Skeletons found at Pompeii and 

Herculaneum, 221. 
Sky, 179. 
Soda, 174. 
Sodom, 177. 
Soil, formation of, 259, 269, 276. 

, fitness of, fbr vegetation, 276. 

Solia materials, the distance riven 

will carry, 118. 
Sounding line, 111. 
Southey*s description of a watenr- 

fall, 64. 
Spain, mountains diyiding it from 
., France, 89. 
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Speculation, bad conseqaences of, 

102. 
Spontaneous combustion, 214. 
Sl>riiigs, 19, 34, 88, 105, 182, 191, 

260. 

, Ballston, 182, 191. 

, intermittent, 108. 

, mineral, 182, 191, 290. 

Spring water, why so pleasant, 

182. 
, whence the name, 

106. 
Stalford Springs, 192. 
Stappafoss, Cataract of, 236. 
Staubbach, Cataract of, 58. 
Steam, 110, 209, 211. 
, and water, difference of 

room they occupy, 211. 

-, power of, 811. 



Steam-boat, 96. 
Steppes, 266. 
Stoue, history of a^ 287. 
Stones, increase of, 287. 

, quantity of, 284. 

Straits of Gibraltar, 155. 
Streams of lava, 202. 
Strength, use of the terra, 208. 
Strokr Spring, 195. 
Stromboli, 237. 
Submarine land, 110. 

volcanoes, 110, 231. 

Subterraneous fires, action of, 207, 

239 
Sulphur, 191, 201, 216. 

Springs, 191. 

Sumbawa, volcano on the Island 

of, 253. 
Suspended, meaning of, 190. 
Swedish mile, 203. 
Switzerland, 90. 

T. 

Table land, meaning of, 54. 

of Contents, 7. 

of heights of mountains, 51, 

296. 

of lengths of principal moun- 
tain chains, 53, 298. 

of principal riv- 

ers, 83. ^ 

Table Rock, 73. 

Tempest, 164. 

Temple of Jupiter Ammon, 265. 

of Serapis, 225. 

Teneriffe, Cape, 50. 



[Teneriffe, Peak of, 210. 
Termination Rock, 77. 
I Thames, 26. 

I Theatre at Pompeii and Hercula* 
I neum, 223. 
Thuez, Spring of, 193. 
Tiber, 101, 118, 148. 

, why called yellow, 118. 



Tides, none in the Mediterranean 

Sea, 281. 
Tockoa Creek, 59. 
Tombaro Volcano, in the Island of 

Sumbawa, 253» 
Torre del Greco, 227. 
Torrents, 22. 
Torrid Zone, 120, 158. 
Tow-boat, 95. 
Town, best situation for, 98, 100, 

103. 

Towns at the West, 102. 
Trade winds, 158. 
Travelling across deserts, 262. 
Tremount, 101. 
Trent on Falls, 62. 
Tripergola, 223. 
Tripoli earth, 283. 
Turf prevents the cnunbltng of 

mountains, 122. 

U. 

Upheaving of mountains, 207, 239. 
Upraising of coast, 225, 250. 
of ground, 207. 



Usefulness stamped on all things, 
272. 

V. 

Valley, 15. 
Vapor, 153, 172, 180. 
Vegetable mould, 269,277. 
nutrition, 276. 



Vegetables, 269. 

Vegetation, 260, 276. 

Velocity of currents, 118. 

Versans, what, 91. 

Vesuvius, 198, 203, 210, 220, 222, 

225, 226, 249. 
Vinet^s, Mr., mode of preventing 

fVeshets, 41, 43. 
Virginia Hot Springs, 192. 
Volcanic ashes, 210, 220. 

eruptions, cause of, 217. 

islands, 232. 
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Volcanoes, 110, 194, 197, 203, 237, 

243,2)3. 
, chains of, 241. 

, communication be- 
tween, 226. 

. , extinct, 238, 243. 

, formation of, 238. 

, largest known, 243. 

, number of, 237. 
— , submarine, 110, 231. 

W. 

Warm and Hot Springs of Virgin- 
ia, 192. 

Water, action of. on fire, 216. 

and lana, proportion of, 

112. 

and steam, difference of 

room occupied by, 211. 

f different pow- 



er of, 211. 

carriage, 94. 



Waterfalls, 59. 

Waterfowl, 114. 

Water, hyacinths grow in, 271. 

Water, lime, 188. 

■ ' ■, mineral, 182. 

, mixed with ashes, 810. 

, power of, 209. 

, purifying of, 183. 



Water, spring, 182, 191. 

, transparent, when, 190,197. 



Waters of river and ocean meet- 
ing, 138. 
Weeds, 112. 

Well, Joseph hid in, 263. 
Wells, 261. 
West Indies, 164. 

, hurricane in, 165. 



Whale, 114. 

Whirlwind, 164. 

White Mountains, landslip at, 
130. 

Wild Arabs, 264. 

Willis, N. P., description of Tren- 
ton Falls by, 62. 

Wind, 94, 158. 

, cause of, 158. 

, Simoom, 263. 

, Trade, 158. 

, velocity of, 163. 
, what, 150. 



Wisdom of God, 47, 57, 128, 152, 
162, 258, 270. 

Y. 

Yellow Stone RiTer, 144. 

Z. 
Zirknitx Sea, 86. 



THE END. 



